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Sir, 

I have the honor to transmit herewith, to be laid before His Excellency 
the Lieutenant Governor and the Legislature, a Report of Observations on 
the Oeology of Southern "Sew Brunswick, made during the Summer of 
1864: 

r have the honor to be, 
Sir, 
Your obedient servant, 

L. W. BAILEY, 
Ffftuw of ChemUtry^ dsc. in the 

Unwtmfy of New BrviMwick, 

The Hon. S. L. TiiiiT, 

Proyincial Seereiary^. 
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INTRODUCTION. 



The gwlogy of the southern portion. of the Province of New Brunswick 
has long been wrapped in much obscurity, and Ri^ny different and discordant 
opinions have been given with reference to the .^ge and distribution of its 
rock -formations. The highly metamorphic character of its deposits, and the 
supposed absence of determinable fossils, toge,ther with th,e difficulties to be 
overcome in tracing the relationships of different groups, where much of the 
country is still in a wilderness conditiojo, have all contributed in retarding 
the acquisition of any accurate knowledge of this interesting district. 

Within the last few years, however, much further light has been thrown 
upon the geology of this region. Through the labours of Dr. Dawson of 
Montreal, Professor Hitchcock of ^lassachusetts, and other eminent natu- 
ralists, but largely also through the iigency of a few young geologists of 
Saint John, much of the obscurity which so long prevailed has been removed. 
Care;ful observations have been accumulating, and discoveries of great interest 
have fromtinie to time been made ; and though mqch yet remains to be done 
in working out the history and character of tj)is extensive and intricate dis- 
trict, considerable progress has been i^ccomplish^d, and many of the groups 
rjepresented may now be co-ordinated with the corresponding groups of other 
countries. 

It has been the object of the Survey, .undertaken during the p&st summer, 
to collect together the materials thus accumulated, and, taking the facts 
already know.n as a basis, to carry on these observations over wider districts. 
In the pursuit of this object, by far the most interesting and valuable which 
can at present be undertaken, J have had the cooperation aud iissistance of 
those to whom th^ Province is especially i^idebted for the labours which firat 
threw a positive light on the age of these obscure groups, Messrs. Gep. P. 
Matthew, ^ud C. y. H^^^t, pf S^aint JTohn. These gentlemen, during a por- 
tion ojf the summer, have be.en my trayejlinjp; companions, and man|y of the 
obs^iivations her^i^fter mentioned were xn^de by the onje or the other, or by 
the three conjointly. Mr* Matthew's intim^ite acquaintance with the varied 
and puzeUng jppietWttO.rphQsed rocks of the lower Counties has been of special 
service, while the professional studies of Mr. Hartt, together with his expe- 
rience ajmong the allied fornvations of Npva JScotia, have well .adapted hiii^ 
for the study pf the organic forms, which TPftny of these rocks coixtaip, 
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Before proceeding to give an explanation of the districts which have been 
examined dtiring the past season, it will be necessary first fo briefly review 
what has^lcdady been published on this subject. , 

The.lower portion of New Brunswick, especially including the Counties I 
of Charlotte, King's, Saint John, and Albert, has been long known to he 
condf'poWd of rocks chiefly of a mctamorphic character, extending, somewhat 
ii?rtegVilarly, from the western boundary of the Province eastward as far 21s 
•.Sh^pody Mountain, in the County of Albert, where they were known to gra- 
'.dually disappear under deposits of carboniferous age. These metamorphic 
rocks, though extensively altered, were early recognized as being in large part 
sedimentary, being composed, as usual, of sandstones, conglomerates, shales, 
and limestones ; but these were found to be so intricate in structure, and so 
much confused by the occurrence of beds of volcanic origin, that little if any 
attempt was made to sepamte them into groups, or to determine their relative 
age and distribution. 

By Dr. Gesner, who first undertook a systematic survey of the Province, 
but at a time when the ideas entertained of geological phenomena were 
much more vague than at present, the general character of the district to be 
described was recognized, and a division made into several groups. To the 
westward of the Saint John River, and in the County of Charlotte, the exist- 
ence of a broad belt of granitic rocks, extending from the neighbourhood of 
Saint Stephen to the Saint John River, was pointed out, as was also the 
occurrence of another district southward of the above, and consisting prin- 
cipally of syenite and trap. The latter baud of rocks was stated to be con- 
tinuous across the Peninsula of Kingston, and to constitute the broken tract 
of country eastward of the Saint John, in the neighbourhood of Loch Lo- 
mond, and thence to Shepody Mountain. 

South of the above, and stretching across the entrance of the Saint John, 
another group of rocks, classed as Silurian, and consisting of syenite, slate, 
and trap, with large beds of altered limestone, w^as pointed out, and stated 
to extend eastwardly into the County of Albert. The syenite was described 
as forming an anticlinal, against the slopes of which rejjosed the rocks of 
sedimentary origin. The limestones of the group, though well developed 
at the outlet of the Saint John, were found to be comparatively local, not 
extending to the eastward beyond the Hammond River. To the west, how- 
ever, limestones, referred to the same group, were found at several points 
in the County of Charlotte. 

The slates and "greywacke" of this system, on the eastern side of the 
Saint John, which were described as containing the remains of plants and 
moUusks, were stated to be of wider distribution, running parallel to, and 
leaning upon the "primary" rocks through their whole extent. 

Yet another group of altered rocks, consisting of micaceous, chloritic and 
tajcose slates, with sandstones, conglomerates and trap beds, and largely 
developed in the neighbourhood of Mispeck and Black Itiver, was pointed 
out, and from the evidence of apparent unconfornjjibility and the absence of 
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fossils, was pronounced to be of earlier origin than the group already referred 
to as Silurian, and, like the syenite in the interior, was denominated "pri- 
mary." It will hereafter be seen that these rocks are really newer than any 
of the groups above described. 

Upon the western side of the Saint John, the relations of the several 
'- groups were less clearly distinguished, and the geology of that portion of the 
^ Province has always been in great confusion. The great alteration of the 
'"^ deposits represented, the abundance and variety of volcanic beds, and the 
ij disconnected nature of the observations made, have all contributed to this 
result. Besides the band of granite above alluded to, however, the existence 
of a wide spread series of micaceous slates, frequently associated with trap- 
pean beds, was recognized, and was found to occupy a considerable area in 
the western portion of the Province, extending along both flanks of the 
anticlinal* granitic axis, and thence bending northward and eastward to meet 
another and yet more extensive granitic range, occupying a wide belt of 
country, and stretching from the Cheputneticook Lakes completely across 
the Province. These rocks were classed as the Cambrian system. 

In the triangular space thus left, extending over an immense area, and 
widening from its western limit, the Oromocto Lakes, was placed the great 
coal field of the Province, separated however from the Cambrian system by 
a bed of sandstones, of variable thickness and occasional beds of limestone. 
The age of the limestone was rightly referred to the base of the Carbon- 
iferous System. 

The sandstones, surrounding the coal measures, and along its northern 
and southwestern sides consisting of but a narrow belt, were found to widen 
greatly to the southeast, occupying an extended area in King's and "West- 
morland, stretching indeed from the Kennebeccasis and the Belleisle, east- 
ward beyond Moncton. Southward of the latter place and along a space of 
considerable width, extending through the centra! portion of Albert into the 
Parish of Sussex, other sandstones were pointed out and referred to the true 
Coal Measures. Below the latter, however, red sandstones, similar to those 
of the Sussex Valley, were again found between Salisbury Cove and Hills- 
borough, as also at Dorchester and Sackville. These reddish sandstones, 
which were found to be characterized throughout by the presence of salt 
and gypsum, were at first referred by Dr. Gesner to the New Red Sandstone 
or Saliferous System of Europe, but subsequently, from their resemblance 
to similar beds in Nova Scotia, to the Carboniferous System. 

Besides the sandstones above alluded to, others of variable character, and 
in isolated deposits, were found at several points along the northern shore 
of the Bay of Pundy, especially at Saint Andrews, Saint George, Lepreau, 
and Quaco. These were variously referred to the Carboniferous and New 

Red Sandstone Groups. 

- ' ■ ..-.»■... — .< — t.. ■.—.... . , . ■ 

* NoTB. — In the use of geological terms throughout this Report, it has been taken for granted that 
readers either have, or possess the lueans of obtaining, a general knowledge of their meaning or appli- 
cation. Any other course MOuld greatly increa«« the difficulty of expLai)at ion, and at the 9«me Uoae 
enlarge the Report to undue limits. 
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Combining the obaerTatioiis thus collected by Dr. Geaiicr, and at the sarue 
time addiQg to and correcting the same by his own labours^ the late Dr. 
B-obb, ^tthe request of Professor Johnston, constructed a geological map, 
to accompany the latter gentleman's Agricultural Report, and to show at a 
glanoe what was tien known of the structure of the Province. 

This map has heretofore been the only one extant, and has been regarded 
by those out of the Province as the best authority upon the geology of tbis 
country. Its prrincipal faults are these : — 

1st. The various formations indicated by special colours are, with a few 
exceptipns, made to represent mineralogical characters only, and not distinct 
geological groups. One colour represents red sandstones of whatever age. 

2nd. Not sufficient distinction has been made between the different 
varieties of eruptive rocks. Two poloui's are employed, one indicating 
granite, gneiss, &c., the other trap, syenite, felspar rock, &c. This has given 
rise to the occurrence over all portions of the map of isolated patches of 
igneous rocks, leaving it impossible to connect them into any consistent 
series, and equally impossible to determine which of these several varieties 
of rock is meant to be indicated. The presence of stratified beds among 
these eruptive rocks seems to have been entirely overlooked. 

3rd. The map is constructed upon too small a scale to allow of that accu- 
racy of deta.il so desirable in a map of this description. 

I do not by these criticisms desire in any way to disparage the hibours of 
Dr. Robb. His work was faithfully and zealously performed, and to no one 
w,ere the imperfections of the map more thoroughly known than to himself. 
At that periqd no better map could have been readily constructed, and the 
method adopted of representing mineralogical rather than geological forma- 
tions, answered the purpose for which it was employed, while it left all 
doubtful points to be determined by subsequent exploration. While pre- 
senting this map, however. Dr. Robb made two very important observations ; 
first, that most of the red coloured sandstones, with and without gypsum, 
were of an age below the productive coal measures, being either of the nge 
of the mountain limestone, or perhaps Devonian, instead of New Red Sand- 
fitoue, aa supposed by Dr. Gesner ; secondly, that the di6t,riet described by 
Dr. Gesner as trappean in the Counties of Saint John, Charlotte, King*s and 
Queen's, is a slate country, although much disturbed by igneous action. It 
will be hereafter seen that both of these observations of Dr. Robb have been 
confirmed. 

The want of a purely geological map, which should distinguish with accu- 
racy the position and distribution of these difterent groups, has continued to 
be felt Principal Dawson, in a map accompanying his Acadian Geology, 
corrected some of the errors of the earlier map, and suggested the probable 
Devonian age of many of the altered sediments ot the Southern Counties. 
This map, however, as far as related to New Brunswick, was still imperfect, 
and much remained to be done in working out the doubtful groups. In the 
meantime, deposits, somewhat similar to those occurring in New Bruns- 
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wick, were pointed out in Nova Scotia^ Catiatda and Maine, and from the 
Rtudy of their fossils were pronounced to be of Dovonian age. 

Among those especially active in endeavouring to throw light upon the 
structure of this section, was an association of young geologists in the City 
of Saint John, who, under the guidance of Messrs. Hartt and Matthew, 
explored the different formations in the neighbourhood of the City, and 
bucceeded in discovering facts which have made the geology of this district 
second in interest to no portion of North America, Rocks before supposed 
to contain no determinable fossils, were ascertained to be rich in organic 
relics, and a band of slates, stretching across the Harbour of Saint John, was 
discovered, rich in an abnndant and beantiful fossil vegetation. By the 
study of these remains, Principal Dawsoil was enabled to ascertain the true 
age of the deposits in which they occur, pronouncing them to be the equi- 
valents of the Chemung and Portage Groups, sub-divisions of tie Upper 
Devonian rocks of the State of New York. 

The same author, in June, 1861, after an examination of certain fossils 
from Perry in Eastern Maine, asserted the Devonian age of the rocks con- 
taining them, and also of the sandstones constituting the peninsula of Saint 
Andrews, which they closely resemble. 

Examinations were also made by the same geologist of the form(itions in 

the vicinity of the ?aint John, both alone and in company with Mr, Matthew. 

The latter gentleman, in the mean lime, had given much attention to the 

mineralogical character and stratigraphy, as Well as to the fossils of these 

groups, and many of his observations, combined with those of Dr. Dawson, 

were published in the Canadian Naturalist, and in the Journal of the 6eo- 

^\ logical Society. At the same time Mr. Hartt had collected in large numbers 

^ the interesting fossils in which many of the beds dbound. 

'^ The result of the labours of these gentlemen was the recognition in the 

^^ neighbourhood, and to eastward of Saiut John, of an extensive series of sedi- 

^ mentary and volcanic beds, cftpable of being subdivided into groups, and to 

^^' a certain extent, of being coordinated with better known deposits elsewhere. 

These groups, to which numbers were attached, were originally published by 

Dr. Dawson, in an article on the Devonian Flora of Northeastern America, 

in the November number, (1862), of the Journal of the Geological Society. 

Subsequently, Mn Matthew, who had extended his observations over a 
wider area, including most of the country to the eastward of Saint John, 
within an area often miles radius, and in the direction of Quaeo, published 
in the Canadian Naturalist a more detailed account of this district, and 
assigned a number of local names to the different groups described. These 
names, adopted temporarily until the precise age of the different deposits 
could be ascertained, will be employed throughout the present Report. 

It will be impossible to repeat here the numerous facts, and the interest- 
ing observations made by Mr. Matthew. Many of them will be incidentally 
tl^ alluded to in describing the result of the present season's work. The others 
"«' may be readily ascertained by reference to that gentleman's published article 
on the vicinity of Saint John. 
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The Groups alluded to, taken from Mr. Matthew's paper, a^e as foUotv- : — 

Portland Group. — (Nos. 7 tnd 8 of Dawson,) Thickness unknown. Grsnite and 
syenite, mica schist and gneiss, limestones, clay slates, and sandstones. FosstU, — 
ib^Y'agments of plants in the upper beds. 

CoLDBROOK Group. — (No. 6 of Dawson in part.) Thickness 3,000 leet or more. 
a. Greenish grey slate, stratification very obscure. 
h. Bright red slaty conglomerate, and dark red sandy shale, 
c. Heddish conglosierato and grit, hard grey sandstone. 

Saint John Group. — (Nos. 5 and 6 in part of Dawson.) Thicknew 3,000 feet or more. 
Several zones of soft black and dark grey finely laminated shales, alternating with 
zones of coarser grey slates, containing nunierouM thin beds of fine grained sand- 
stone. Fossils — Lingula, a conchifer, anoelides, coprolites. 

Bloomsbury Group. — (No. 4 of Dawson.) Thickness 2,500 fsct. 

a. Basalt) amygdaloid) trap ash, trap ash slate ; some beds of conglomeratci Thick-* 

uesS) 2,0uU feet. 

b. Fine grained red clay slate, | rj,^^^^^^ ^qq ft,^^. 
Reddish grey conglomerate, j ^ "**'■'""«» ^^^ *^''•'• 

Little River Group. — (Nos. 2 and 3 of Dawson.) Thickness 5,200 feet. 

ii. " Dadoxylon sandstone"; grey sandstone and grit, with beds of dark grey shale, 

sometimes graphitic. Thickness 2,800 feet. Fonih. — Numerous plants, 

sereral crustaceans, wings of insects. (C. F. Hartt.) 
6. ^/ Cordaite Shales" ) grey, greenish, and red shales ; reddish and grey sandstones, 

grits and conglomerates, alternating with the shales. Thickness, 2,400 feet. 

i^oMi7«.-^Cordaites, cajamites, stigmaria, ferns, &c. for the most part identical 

with those of the preceding section. 
? Granulite or granitic sandstone, micaceous slate, trap ash. 
• MisPECK Group.— (No. 1 of Dawson.) Thickness 1,800 feot. 
a. Coarse subangular conglomerate. 

6. Fine-grained purple clay slate and grits, surmounted by slate conglomerate^ 
? Red and green slate, basalt, (stratified ?). 

Ab 1 have before stated, the observations upon which the above Trible is 
based were confined for the most part to an area contained within a semi- 
circle, described with a radius of about ten miles, around and tx> the edstward 
of the City of Saint John, extending however along the coast in the direction 
of Quaco. The details above given are intended to refer only to that limited 
area, the fossils enumerated and the thicknesses given being all derived from 
observations there made. 

So much having been ascertained of the geology of this section, it has 
been the object of the present survey to carry on the work so well begun, 
to trace to the eastward the several formations above described, and to note 
down for the construction of a more accurate Geological Map, the position 
and limits of the diflferent groups. 

While, however, the geology of the lower Counties has been the primary- 
object of this survey, attention has been paid to the mineral contents of the 
several beds, and the presence or absence of valuable ores as far as possible 
ascertained. In addition, also, an attempt has been made to study the topo- 
graphy of the district under examination, and to ascertain the agricultural 
capabilities of the soils which it includes. 
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The observations of the past season have been for the most part confined 
to the three Coanties of Saint John, King's, and Albert, which have been 
studied with great care. Cursory examinations, however, have been made 
of districts bejond these limits, and where they have had direct connection 
with the objects of the survey, they have been attentively pursued, and will 
be treated of in their appropriate places. 
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The Geological Map which accompanies this Beport, is intended to illus- 
trate the structure of the lower portion of New Brunswick, so far as can be 
done from the data now known. It was originally designed to include the 
Geology of three Counties only, viz: — Albert, Saint John, and King's; but 
a considerable amount of information havinjG: accumulated, bearing upon the 
character of the adjacent Counties, it has been deemed advisable to extend 
its limits, including all that portion of the Province south of an east and 
west line from Fredericton to the Bend of the Petitcodiac. It has thus been 
made to include a portion of the great coal field of the Province, as well as 
of the County of Charlotte. It is not designed, however, that it should 
completely -represent the geology of the latter districts, where much labour 
must yet be expended in ascertaining points still wrapped in great obscuritj", 
but only to indicate their probable structure, and connection with the dis- 
tricts better known. 

It will be seen by an examination of the Map, that as many as fifteen 
different groups of rocks are represented, each occupying a greater or less 
extent of country, and indicated by a particular colour. These different 
groups include rocks of all ages, from the oldest, to those which are still 
under process of formation by causes now in action. 

A brief review of the nature and position of these several groups will 
serVe to render the subject more intelligible. As far as possible the colours 
chosen are intended to represent the prevailing colour of the formations 
which they indicate. 

Occupying a considerable area in the Parish of Portland, crossing the 
main river in the neighbourhood of Indiantown and the Falls, and extending 
thence in ridges of moderate elevation to the eastward, is a series of rocks, 
generally regarded as the oldest represented in that vicinity. They consist 
principally of rocks extensively altered, such as granite, gneiss, mica Bchist, 

In 'tb« detefifiioation and study of Ihe data from "which tbe present Map has lieeo cdnatruc|ed» use has 
been conintaDlly made of the very excellent Topographical Maps published by W. E. and A. A. Baker, of 
the four Counties of Albert, Ktn^*s, Saint John, and Westmoriand. The large iicale upoti which these 
have been compiled, together with their accuracy and minuteness of detail, have rendered them of 
)^reai service, enabling us to determine and to mark with precision the limits of the several groups, and 
the position of valuable deposits. 

Toe Map now under contiideration has been reduced from the above to a size deemed more convenient. 
It has been cos8truoted.from an outline Map, (unpublished.) now in the Crown Land Office, made some 
what fuller in detail, as the case demanded. We trust, that so far as oUr Inbours have extended, its 
representations will be found accurate. 

2 
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&c., with some thick beds of crystalline limestones. These latter contain 
occasional bands of shale, and several beds of impure graphite. They may 
be seen on both sides of the river above Indiantown, also at Lily Lake and 
many other localities. They extend to the eastward a little beyond the 
Ilaramond* River, where they disappear below beds of carboniferous age. 
To the westward of the Saint John they may be distinctly traced, and they 
occupy a considerable area in the County of Charlotte. 

The group is represented upon the Map by a colouring of pale blue, the 
beds of limestone which it contains being indicated by brighter bands of 
the same tint. From its development in the Parish of Portland it lias been 
named by Mr. Matthew the Portland Group, and will be shown to be the 
rei)resentative of th« Azoic rocks of other countries, wholly or in part. 

Resting upou the beds of the Portland series, and widening out rapidly 
to the eastward, is a thick deposit of greenish-grey altered elate, of a volcanic 
character, surmounted by conglomerates of grey, red, and purple colours. 
Though forming but a narrow strip in the neighbourhood of Saint John, 
these rocks occupy an extensive area to the eastward, rising in bold hills, as 
far as, and beyond, the Itoch Lomond Lakes. They have been termed the 
Coldbrook Groyp, being well exposed in the valley of that name. 

They are indicated upon the Map by pale green and red colours, (repre- 
senting respectively the lower and upper beds,) and belong probably to 
some portion of the Azoic system. 

The above group of rocks is succeeded by the extensive seriep of dark 
coloured slates and shales, which underiies a considerable portion of the City 
of Saint John. It extends for some distance to the eastward, but has not 
been recognized to the westward beyond Carleton. The fossils, which 
occur abundantly in some localities hereafter mentioned, have shown this 
group, which has been termed the Saint John Group, to be the equivalent 
of the Potsdam or Primordial Group of the New York geologists. 

The next series in the geological succession ig coipposed of rocks prin- 
cipally, of a volcanic character, such as basalt, amygdaloid, and trap-ash. 
Like the Coldbrook. Group, however, which they greatly resemble, these 
volcanic rocks are associated with and overlaid by reddish conglome- 
rates and slates, destitute of fossils* The volcanic beds of the group are 
extensively developed, and may be trajced far to the eastwaird, ^of a dark 
green colour,) surrounded and surmounted by their sedimentary beds, which 
are tinted oi a deep red colour. The relations of these beds to those above 
and below them, seem clearly to indicate that they form a portion of the 
Upper Devonian series. 

They have been termed as a whole, the Bloomsbury Group, deriving their 
name from the Bloomsbury Mountain, in the Parish of Simonds, where they 
are well exposed. 

It is important to remember, that both the Coldbrook and Bloomsbury 
Groups are essentially volcanic, being in reality great lava streams, though 
associated with deposits of aqueous origin. 
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Next above the aqueous deposits forming the upper member of the 
BlooAhsbnry Group, is a series of rocks by far the most interesting of thpi^e 
represented in this seotioll Of the ris)vince, l)oth for the information which 
by their fossils they have thrown upon the age of the associated beds, 
iitid fur the many vul'uable minenal d^eposits which they ^ave been found 
to contain. The group has been termed by Mr. Matthew^ the Little River 
Group, and has been subdivided into several nien3ibers, which have already 
been Numerated in the introductory chapter. The lower member ia com- 
posed principally of sandstone, holding a fossil plant called Dadopct/lon, eiiBd 
ifl represented by a shading of pale grey ; the upper, abounding in fossil 
ferns, but especially in a plant called the Cordaite, is of a shaly character, 
and has been called the " Cordaite Shale.'* . With these is associated in 
the neighbourhood of Black Hi ver, on the Bay Shore, ^well as to the west- 
ward of the Saint John, in the peninsula of Pisarinco, a thick series of highly 
altered semi-granitic rocks, holding at the former locality valuable deposits 
of ii-on and. copper ores. 

The Little Kiver Group is extensively developed, especially in its upper 
members, and with the next to be described, occupies a large area through- 
out the Counties bordering on the Bay« The study of its fossils has enabled 
Principal Dawson to refer the group to the Chemung and Portage Epochs 
of the New York geologists, subdivisions of the Upper Devonian of that 
State. It is in beds of this series that the rich copper*bearing deposits of 
the Bay Shore, at Martinis Head and elsewhere, occur. Their position on 
the Map may bfe readily traced by the colour, a pale purple. 
: The next jgroup in the geological scltle is \?hat has been termed by Mr. 
Matthew the Mispeck Group, from the River and district of that name. It 
is indicated upon the map by a colouring of brighi purple. 

In addition to the deposits above described, two others may be hare allu- 
ded to, separated geographically fix)m the othersi but associated ia their 
geological relations. These, are the rooks of Kingston, (prpbabJy Upper 
Silariaii,) coloured of a yellow tint, and the mica schist or Cambrian forma* 
titn of Queen's County. The latter is indicated by a colouring of ochre. 

The rocks so far described, ft-om the base of the Portland Series to the 
upper beds of the Mispeck Group, are for the most part altered rocks, t e. 
roclcB so changed from their original chai^cter and appearance by volcstiria 
ami other agencies, as to leave much doubt with reference to the conditions 
bt their first formation. Such rocks at*e commpniy ternied.metamorphic 
rocks, and th^ seriefr do for de^orib^d, and which occupies by far the g^eatei^ 
portion of the lower Co]tnti6s^ has been termed by Dr. Dawson the '^ coast 
metamorphic series of New Brunswick." 

Scattered itmong these metamorphic rocks, and occupying areas of very 
variable extcBt, are rocks of d totall:^ different character. They.incla^e 
granite,^ ayenite, porphyry, tr^p, &(i., when the rocks so named arei eli^rly 
of aa ietupitivef aad not a 0$ditnealary or metamorphic or^in. : The^e 
eruptive or ignecius j^dcks, which may occur Msocifite4 with formationB ^ 
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dpy age, are upon the Map designated by a bright cfiynson colour. In accord- 
ance with their mode of formation, they have frequently thrust through and 
violently disturbed the beds of more peaceful origin. 

The metamorphic and eruptive rocks now described, occupy the principal 
poition of the Counties of Charlotte, Saint John, King's, and Albert. lu 
the two latter, however, there are also extensive deposits of a later age. 

The valley of the Kennebeckasis, and its extension into Sussex Vale, the 
valley of the Belleisle, and its extension eastward towards Bull Moose Hill, 
together with an immense district along the valley of the Petitcodiac, is 
composed of red and grey sandstones, conglomerates and shales, producing 
a soil usually of a brownish red tint, and characterized by the presence at 
many points of limestone, salt, and gypsum. 

These gypsiferous sandstones, which form some of the richest tracts of 
land in the Province, were at first referred by Dr. Gesner to the New Red 
Sandstone System, but subsequently to the Lower Carboniferous. The 
latter is now universally recognized as their true age. They are indicated 
on the map by a coloring of vermillion, and include the famous coal-bearing 
shales of the Albert Mines. Like the Portland, these sub-carboniferous beds 
hold large deposits of limestone. Unlike the latter, however, these lime- 
stones are not metamorphic, and are highly fossiliferous. They are dis- 
tinguished by cross bands of a bright blue colour. Deposits of gypsum of 
the same age are similarly indicated by bars of crimson. 

Resting upon the sub-carboniferous beds, occupying detached areas along 
the coast, and an extensive district in the centre of the Province, are the 
coarse grey sandstones, shales and grit« of the Coal Measures. These are 
indicated by a simple brown colour, outcrops of coal being designated by 
spots of black. 

At several point* along the shore of the Bay of Fundy to the eastward of 
Saint John, will be observed small patches of a bright orange colour, as at 
Quaco and elsewhere. These indicate the only representatives in New 
Brunswick of a group occupying large areas in Nova Scotia and probably 
the whole of Prince Edward's Island, the New Red Sandstone. 

These are the newest rocks represented in the Province, with the exeeption 
of the gravels, clays, &c., of the Drift Period, which, as they would neces- 
sarily cover and conceal all older groups, are not usually represented on 
geological maps. The alluvial deposits, however, such as marshes and 
river intervales, which occupy extended areas, and which are still in process 
of formation, are indicated by a dark brown colour. 

To present the foregoing facts in a more convenient form for reference, 
and at the same time to show the parallelism, so far as it can be traced, 
between the deposits of New Brunswick and those of other countries, the 
following Table, suggested by a somewhat similar one in the Acadian Geology 
of Professor Dawson, has been constructed, Its object is to compare the 
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age of the different groups above detailed with similar ones in England, 
Canada, Nova Scotia, and the United States. 

The names in the first column, representing the different geological 
periods, are adopted from the most recent authority, Dana's Manual. Those 
of the second column, indicating the deposits of England, Canada, &c., are 
taken from a variety of sources, among others, Dawson's Acadian Geology, 
and Dana's Manual. 

The third column has been constructed by myself, partly from my own 
observations, and partly from those of Dr. Dawson, Mr. Matthew, Dr. 
Gesner, and others. 

The Table will be found a convenient one for reference. 

Tabular View of Rock Formations in New Brunsicick^ compared with those of 
England^ the United States^ Canada^ and Nova Scotia. 



Ages and Periods. 



Names and Localities in EiijSfland, 
United Statei*. Nova Scotia^ and Canada. 



Names and Localttiea in 
New Brunswick. 



Modern, 

Terrace period, 
Champlain Period, 

Glacial or Drift, 

Pliocene, 
Miocene, 
Eocene, 

Cretaceoui, 

Jurasaicy 

Triaaaio. 



I. Modern. 

' Peat Mosses, Shell Maria, River alluvia. 
Infusorial eartlia, 
Eetuary Deposits and Deltas, 



Peat Bogs, Diatomaceous 

earths, &o. 
Hiver Intervales, Marshes, 
Shell Marls, Lawlor'sLakc, 

&c. 



II. Cenozoic. a. Post-Tertiary 
River, Jjake and Beach Terraces, 



Superficial Gravels, 



i Terraces of St. John River 
I and its tributaries, 
(^ Raised beaches, 
{ Fossiliferous clays. Saint 
) John, St. Andrews, &o. 
I Gravels, frequently strati- 
( ficd. 

(Boulders, in trains or scat* 
tered. 
Boulder clays. 



1 Not found in New 
Brunswick. 



I 



Boulder formation, ) r< i j 
Cavern deposits, \ England, 
Boulder formation, ) tt -^ i ox ^ 
or Drift, ' J tnited States, 

B. Tertiary. 

Lower Crag, England, 
Tertiary clay and sand, N. Carolina, &c. } 
Tertiary clays and sands of N. Carolina, ) 
Maryland, N. York, Massaehuaetts, &c. j 
Tertiary sands and marls of England, ) 
" ** Maryland, Virginia, &c. J 

in. Mesozoic. 

Chalk, Greensand, &o. England, 
Greenaand of New Jersey, 
Limestone of Missouri, J 

' Wealden, Oolite and' Lias of England, S 
LiaB sandstone, shale,* and coal, Rich- > '^ ^^ <^ 

mond, VsL ) 

Upper New Red Sandstone, EngUnd, \ New Red Sandstone of 
New Red Sandstone, Connecticut, No- V Gkurdner's Greek, Quaco, 
va Scotia, and Pr. Ed. Island, } and Salisbury Cove. 



Not found in N.Brunswick. 
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Tabular Vwc of Hock Formations in New Brunswick^ ^e, — Continued. 



Ages aoil Periods. 



Namfii ^nd Localities in Biij^ianr], 
Uoited iStates, Nova Sumia, Mod Canada. 



Naineti and Localities in 
New Briiotwicir. 



♦Permian, \ 
CarboDiferous, 

S ttb-Carboniferous, 



IV. Palaeozoic. A. Carboiiiferous. 



(MagnesiaQ Limestone, Lower New Red, 
England, 
Limestones, sandstones, marls, &c. 
Kansas, 



Not found in New 
Brttuswick. 



( Coal measutes, England, Millstone grit. '^ Coalmeasnresof Gd. Lake, 
< ** " Pennsylvania, Illinois, > and the Counties of York, 

(^ Nova Scotia, j Suubury, Queen's, &c. 

Sub-carbon ifcrons lime- 
stones of Uampstead, Rush 
Hill, Bull Moose Hill, &c, 
Gjpseous and saliferous 
sandstones of Sussex, To- 
bique, and Hillsborough. 
Fish-bearing shales of the 
Albert Mines. 



' Mountain limestone, England, 
Sub-carboniferous limestone, sandstone, 
clay iron ore, &c.. United States, 
I Limefttones, gypsiferous sandstones and 
(^ maris. Nova Scotia, 



B. Devonian. — (Old Red Sandstone of England.) 



Upper Devonian, 
Lower Devonian, 



C Chemung & Portage Groups, N.York, ( Mispeck, Little River and 



< Upper Sandstones '/ Gaspe, Canada 
(^ Htimilton Group, New York, 
Upper Helderbergt N^w York, 
Upper Limestone, Canada, 
(^ Oriskany Sandstone, New York, 



\ 



I 



Bloomsbury Groups. 



C. Silurian. 



r Unrepresented as far as 
J known. Possibly some 
I portion of the Kingston 
[Group. 



York 



Upper Silurian, 



Lower Silurian, 



Azoic, 



( LowerHelderbergLimestone, ) ^ 
I Saiina Group, j 

I Ludlow Beds, England, 
^ Gaspe, Caniadm, 

Niagara Group, New York, 
Wealock Beds, England, 
Gaspe, 

' Hudson River Group, New York, 
Caradoc Sandstone, England, 
Trenton Limestone, New \ ork, 
Bala Limestone and Llandeilo Flags, 

England, 
Potsdam or Primordial, New York, 
^ Quebec Group, Canada, 

V. Azoic. 

C Huronian Series of Canada, 
} LauroDtian Series, Catiada, ) 
( Azoic Rocks, New Y^ork, ) 



Upper Silurian fossiliferous 
I limestones of Dalhousie, 
y Restigouche County. 

The rocks of Kingston, it" 
not Middle Silurian. 



Not represented as far as 
known. 



\ 



Saint John Group. 



Coldbrook Group probably. 

{Portland Group, if not 
Huronian. 



Each of the above nanred gronps, so far as it is represented in the dis- 
tricts which have been examined, will now be ^lore minutely described* 

' . .. — I ■ ■ 

* In assigrninff a Triassic rather than a Permian a^e to the Re(l Sandstones of the Bay of Fundy, I 
have foHowed the authority of Proftaaor Dana, Who denies the etistence of the< latter^ ea^t of the Mi»- 
aissippi River. It ib proper to stale, however, that by some individuals a contrary view is enie^itined. 
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It will be found most conyeniant to begin at the end rather than at the 
beginning of the scale above given, a? we shall thus adopt the true order of 
Buccesaion in the rocks themselves, and obtain a more just and comprehen- 
sive view of their historical sequence. 



AZOIC ROOKS OF SOUTHERN NEW BRUNSWICK. 

As implied by the name they bear, the Azoic Bocks have, until recently 
been sujfposed to be entirely destitute of all traces of organic life, and 
according to the views usually entertained by Geologists, were formed at a 
period antecedent to the introduction of organic beings.. Although this 
idea has been found to be erroneous, by the discovery of animal fossils in the 
so-called Azoic or Laurentian rocks of Canada, yet the latter are so minute 
and of such a low order of organization, that we may well regard the beds 
containing them as essentially Azoi/^, or at least as indicating that period 
when, after ages totally destitute of life, the humblest forms of vitalized 
beings were introduced upon the globe« Hence arises the great difficulty of 
distinguishing the true Azoic rocks from those of subsequent date> for 
many of the latter, though once supporting an afaiindant life, are now. equally 
destitute of fossils. 

The series which has heretofore been referred, ta the Azoic age in JSew 
Brunswick, consists c^ the several broad bands of granitic rocks, already 
al}uded to, ivhich extend obliquely across or partly across the Province from 
the State of Maine, and which were termed by Br. Qesner and othens^ 
* ' the pri mary series. * ' ; 

For reasons hereafter stated, it is rendered certain that the rocks in ques^ 
tion cannot ppeaess, the high antiquity which has been thus assigned totheou 
Their relations to the assocaated beds^ their lithological character^ and their 
resemblance to similar beds in NQva Scotia, all alil^e indicate that the period 
of their formation and upheaval was of a much less ancient date, probably 
as late as the Devoniajn, certainly not f arlier than the Upper Silurian. The 
facts bearing upon this question will be detailed hereafter. 

While therefore it is. thus improbable thjy^ the granites above referred to 
can belong to the Azoic age> t^^re is another group of altered sediments 
largely developed along the southeorn co^eit, to which the assignment of such 
ap origin is much more rational. I refer to the extensive series of meta- 
monphic beds, comprising granite, syenite, gneiss, and limestone, which 
occur in the vicinity of Saint John, and which has already been referred to 
under the name of the Portland Group. As this series is undoubtedly the 
most ancient in this portion of the Provinqe, and forms the foundation on 
which repose the succeeding Silurian and Devonian beda^ it will be first 
described, the several overlying groups being subsequently considered in 
the order of their natural succession. 
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PORTLAND GROUP. 

Characters. — The following description of the Portland Group is taken j 

I 
I 
I 



from a paper by Dr. Dawson on the Flora of the Devonian Period. It ij» 
meant to apply only to the district immediately about Saint John, and 
could not be more concisely or accurately given : — 

" The oldest rocks seen in the vicinity of Saint John arc the so-called 
syenites and altered slates in the ridges between the City and the Kenne- 
beckasis River. These rocks are in great part gneissose, and are no doubt 
altered sediments. They are usually of greenish colours ; and in places they i 
contain bands of dark slate and reddish felsite, as well as of grey qnartzite. 
In their upper part they alternate with white and graphitic crystalline Iime« 
tftonC) which overlies them in thick beds at M'Clakeney s and Drury*8 
Coves on the Kennebeckasis, and again on the Saint John side of aa auticliual 
formed by the syenitic or gneissose rocks, at the suburb of Portland. These 
limestones are also well seen in a railway-cutting five miles to the eastward 
of Saint John, and at Lily Lake. Near the Kennebeckasis they are nncon- 
formably overlain by the Lower Carboniferous conglomerate, which is coarse 
and of a red colour, and contains numerous fragments of the limestone. 

^^ At Portland the crystalline limestone appears in a very thick bed, and 
constitutes the ridge on which stands Fort llowe. Its colours are white and 
grey, with dark graphitic laminse; and it contains occasional bands of olive- 
coloared shale. It dips at a very high angle to the southeast. Three beds 
of impure graphite appear in its upper portion. The highest is about a foot 
in thickness, and rests on a sort of underclay. The middle bed is thinner 
and less perfectly exposed. The lower bed^ in which a shaft has been sunk, 
seems to be three or four feet in thickness. It is very earthy and pyritous. 
The great bed of limestone is seen to rest qn flinty slate, and syenitic gneiss, 
beneath which, however, there appears a minor bed of limestone.*' 

To this brief and very accurate description, Mr. Matthew now adds : — 

" The limestones, altered (pyritous) slates, and graphite beds described 
by Dr. Dawson, constitute the upper portion of the group. Beneath it is 
a thick series of gtey altered sandstones and gneiss, with gneiss-conglome- 
rate, reposing upon grey and white limestones (equal* in thickness to the 
first mentioned calcareous beds), which in turn rest upon a ridge of syenite, 
separating it from the great mass of thick-bedded limestones running from 
the Narrows of the Saiut John River, through the middle of the l*arish of 
Portland, to Ilammond River and beyond. In this central band and that 
which skirts the Kennebeckasis, most of the lime quarries have been opened. 
Beyond it and the associated syenite, the sequence of the strata cannot 
easily be m^de out, owing to faults and overturn dips, there seeming to be 
a repetition of the strata in several ridges of limestone, syenitic grit, aren- 
aceous shales, sandstones and syenite, along the shores of Kennebeckasis 
Bay, (where the strata are less altered), and in the Islands which dot its 
surface. 
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The thickneBs, in thc^t part of the group in which the succeBsion can be 
made otrt, is probably not less than 4,000 feet." 

Distribution. — The Portland Group, largely developed in the P^rieh from 
which its name has been derived, occupies an area of nearly uniform 
breadth, extending from theNarwwa of the Saint John River, northeastward 
along the southern shore of Kennebeckasis Bay. Near the main river its 
breadth is somewhat contracted, being overlaid b€t\veen the opening of the 
Karrows and Sandy Poifit on the Kennebeckasis, by a detached area of 
liower OarbonifSwouB conglomerates. The last named bed of rooks is, bow- 
ever, of little thickness, and the older group re-appears again in the Islands 
known as "The Brothers." From Sandy Point to the eastward the group 
is easily traced, being well expoeed-in the cuttings along the liue/pf the 
railway. It has been observed as far as, and beyond, the Hammond River. 
There, however, a portion abruptly terminates, where this stream turns sud- 
denly to the northward, in bold cliffs, which, as suggested by Mr. Matthew, 
may possibly mark the line of a fault in these older beds. 

'1 he upper limit 6f the Portland Group is a line extending along the 
north shore of the Kennebeckasis (where many of the Islands are partly 
composed of this series) to a point a little beyond Bothsay, thence eastward 
nearly along the line of the Bailway to the Hammond River. The southern 
limit would be indicated by a similar line extending from the Suspension 
Bridge, through Indiantown, back of the Oity, a little .north of theifarsh 
Greek; thence eastward in a nearly straight northeasterly course to the 
Golden Grove settlement, beyond which rocks of a later ageoippear. 

Westward of the Saint John Biver the same group, occurs and fills < the 
fipace bet\i'een South Bay and the Suspension Bridge. Thence it lextends 
far to the westward iuid occupies an immense area, but :the observations in 
this almost uninhabited district have been of too disconnected a chacacter 
to enable us to mark its limits with precision. It has, however, been 
observed at the following points: — 

Along the road to Musquash and St. i Andrews, rocks of this group appear as far as the 
foot of iSpruoe Lake. Thence they maybe traced southerly on. the. road to Pisarinco,. as 
4:^r 9S the Mill Greek, near the mouth of the Manawagoni^h Cove,, of. which tjiey form 
the north side, the group being here represented by a long ridge of limestone, extending 
to the westward. South of the Mill Creek, Silurian (?) and Devonian rocks appear. 

From the foot of Spruce Lake to Musquash, the rocks are chiefly syenites of thePort- 
land series, one detached area, however, of coarse leddiah ooaglomerate, jondoabtedly 
!l)evonAaa> ocqurfi^g H^^g the SQOjth ^i^e ,of the. ^ke. 

At the. village, of Ivfiiihoe, on the Musqim9h Riv.er,. the AjenJ^s of the. Fo^rJ^Jftnd n^§B 
Are again partially covered with Devonian rocks, near the mills of Messrs.. K,nis;ht & Qo. 
To the north of the latter, however, they are distinctly visible, and have Been traced 
•along the line of the river, to a point within a ifew miles of. the sonUhem shore of Loch 
Alva. Th^y ooo«ist, in part, of granite and syenite, l^ut also C9n,ta^n, as q^eryed- byj^Mr. 
Matthew, gneiseoid beds, and not unfrequently becgme granulite by t^o absence of mipa 
and hornebleade. They, also hold at Donelly'9 vxi\\ ^, few thin beds of altered slate. 

Westward of Ivanhoe, and between the latter place and the t^lla^e of Leprcfiu, .the 
rocks are partly of the Portland series qnd partly yolcanic beds of Devonian age. The 

3 ' * 
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former are first met along the St. Andrews road, about five miles west of Knight's mills, 
and occupy a wide area; the latter are seen at Hanson's Creek, and thence extend as far 
as Lepreau Tillage. The development of the Portland rocks in Charlotte Countj will be 
alluded to hereafter. 

AoE. — It might readily be supposed that the extreme metamorphism 
exhibited by the rocks of the Portland Oroup would be accepted as conclu- 
sive evidence of their great antiquity. Indeed the fact of such antiquity 
could scarcely have been doubted, were it not for the intimate association 
and almost entire couformability between the beds of this and the overlying 
groups, which have heretofore induced all the observers who have examined 
the district to link them in a single series. As the latter are unquestionably 
of Upper Devonian age, the beds of Portland were supposed to represent 
either a portion of the Lower division of the same formation, or possibly the 
upper part of the Silurian. Dr. Dawson alone, while still adopting the latter 
view, called attention to the great resemblance between these rocks and 
those of the great Laurentian Series of Canada. It is with much gratifica- 
tion that we are now enabled to confirm, with a good degree of certainty, 
this opinion of their antiquity and geological position. 

The facts upon which this decision is based are chiefly these ; first, the 
great metamorphism of the series, and secondly, the position which it holds 
with reference to the overlying formations. It will be impossible clearly to 
explain the latter without anticipating the description of the groups which 
are to follow, but it will be sufficient here to say that one of these groups, 
that of Saint John, formerly supposed to be connected with the Devonian 
Series, has been shown upon the evidence of its fossils to be undoubtedly 
Primordial, or to be the equivalent of the Potsdam rocks of other portions 
of North America — rocks at the very base of the Lower Silurian Series. 
Were the rocks of Portland simply underneath the fossil-bearing beds of 
the Saint John Group, we should still be obliged to regard them as Azoic ; 
but, as will hereafter be shown, they are really separated from the latter by 
the entire mass of the Coldbrook Group, representing certainly not less 
than 7000 feet of stratified deposits, which must have been formed in the 
interval between the laying down of the Portland beds, and the shales and 
sandstones of Saint John. 

. If then, as is probable, the Coldbrook Group is the partial representative 
of the Huronian beds of Canada, we €annot hesitate in assigning the subja- 
cent syenites and limestones of Portland to the great and still more ancient 
Laurentian Series, a group heretofore supposed to be unrepresented in this 
portion of the Contipent. ' 

In corroboration of this view, we have only to call attention to the great 
similarity of th^ two formations in their mineral composition and their ex- 
treme metamorphism. Without entering into minute details, (for the study 
of which the reader is referred to the Reports of Sir William Logan on the 
Geology of CaAaaa,) it nxay be sufficient here f o say that this resemblance is 
apparent in the succession of stratifi^ deposits, consisting in both, principally 
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of gneiss, quartzite, limestone, anorthosite ? and occasional bands of mica 
schist, together with syenite, and rocks which can with difficulty be distin- 
guished from intrusive granites. Both hold beds of graphite, sulphurets of 
the different metals, serpentine (in connection with the calcareous beds, pro- 
ducing ophiolites), as well as many simple minerals, such as horneblende, 
muscovite, pyrallolite ? tourmaline, felspar, and others. The abundance of 
magnesian silicates in the Portland rocks is also remarkable, as observed by 
Mr. Matthew, and suggests the possibility that the limestone may in part 
be dolomitic like the similar calcareous beds of the Laurentian. 

TopoGRAPBiCAL FEATURES. — Though Constituting the foundation and anti- 
clinal axis, on the slopes of which the newer groups repose,^ the Portland 
rocks have nowhere more than a very moderate elevation. They are, how- 
ever, usually of a rough and hilly character, and of a somewhat forbidding 
aspect. 

In the neighbourhood of Saint John, as observed by Mr. Matthew, they, 
with the succeeding group, constitute the ridge lying between tlie City and 
Kennebeckasis Bay, and their surface is '' diversified by numerous lakelets 
and ponds." Their general aspect is familiar as exposed in the Narrows of 
the Saint John River above the Falls. 

To the eastward they attain a somewhat greater elevation, but still preserve 
their general character. To the westward between Carleton and the boun- 
dary of Charlotte, they rise in low bare ridges of syenite and limestone, but 
exhibit no features of special interest 

Agricultural Capabilities. — As may readily be inferred from their topo* 
graphical features, the land underlaid by the Portland rocks is not of ft 
fertile character. Even the superficial covering of drift is generally wanting, 
and as the rocks are of a kind but slowly acted upon by the influence of the 
weather, the soils produced are almost without exception of an inferior 
quality. 

Useful Mikebals. — The two most important and valuable minerals in 
the Portland rocks, are limestone and graphite. The existence of each tf 
these has been long known, and the former, especially, has been profitably 
worked. The following are the principal localities where the beds occun 
They are also indicated upon the map by streaks of a bright blue colour. 

a. Narrovt of tlie S«iaC John Uiver, on both ndet. 

b. PortlaDd. 

c. From the Suspension Bridge for several miles easterly, north of the Maifsh C^eek. 

d. Near Sandy Point, and in the Islands called the Brother*. 

/ N^aZl^d °:mi.w«r ofTo%,bura St.tion. } ConU-a-Uon. of .h. S«dy Pota. b«U. 

/. At Quiapamais. 

A. Southeastern side of Long Island. KanBebeckasi* Bay. 

t. West side of South Bay. 

/ Peninsula of Pisarinco. North side of Mill Cfeek. 

k, •» *< East side of Musquash Harbour. 

I Waat side of MuH^asb Harbour? This taay be Devonian. 



20 A20IC AGB. 



The' limestones 6f Portland, as well as those of Lily Lake and other 
localities in this gronp of rocks, frequently hold veins of the mineral Ser- 
pentine, the admixture of the two giving rise to the ornamental ** rerde 
antique," The limestone also is often beautiful, but the difficulty of pro- 
curing' slabs of either, sufficiently perfect, render them unfit for rtianufac- 
turiiig purposed. 

' The grsiphites of the Portland Series hare already been alluded to, and, 
as regards their principal locality, Portland, have been well described in the 
remarks of Principal Dawson. They are very characteristic of the group 
in its upper beds, and may usually be seen where the latter are exposed. 
Besides the locality at Portland, they have been observed at Queen's Lake, 
in the valley of Coldbrook, eastward of Saint John, and also at Lily Lake 
atid Drtti*y's Cove*. They are too impure to be of much economical value. 

On the western side of the main River, no distiilct beds of graphite have 
been observed. In the peninsula of Piaarinco, however, there are many 
rocks which owe their dark colour to the presence of this mineral. 

As a metalliferous series, the Portland Group is almost wholly without 
interest. It has been found to contain the sulphurets of iron, copper and 
lead at several localities, biit the quantity of these metals is too small to 
deserve any special notice. 

COLDBROOK GROUP. 

Distribution, — It has already been stated that the rocks of the Portlancl 
Group, forming a portion of the hilly and rugged land to the north and 
northwest of Saint John, constitute an anticlinal, on the southern slopes of 
which repose formations of progressively later and later origin. The first 
of this series^ immediately overlying the Portland bedd, is. the group now' 
under consideration. It consists of two members, an upper and a lower, 
the latter being a hard greenish compact slate, of volcanic origin, the latter 
soft, and as a rule, bright red, its origin being purely aqueous. In studying 
the distribution of the group, one or both of these members may occur. 

In the ttfeighbourhood of Saint John, the rocks of the Coldbrook Group 
ttre p6orly represenfed. At the Faller of the main River, according to Mr. 
Matthew, th^y do not exiceed a thickness of 160 feet, and back of the City, 
from which thfey are separate<l by the VAlley arid Marsh, th^y are also of 
smalt extent. TheJ' here riije into a cotnmanding ridge, Md in general 
throughout their entire distribution preserve this character, being coiasider- 
ably elevated above the general level of the country. 

Following the group to the eastward, thia band, represented by both 
members, maintains a nearly uniform width along the litie bf the Mai%h 
Creek. At the Coldbrook Iron Works, and along the stream of the same 
name, the surface area occupied by these rocks begins to widen, and con- 
tinues to do so, attaining its greatest development towards the foot of Loch 
Lomond. On the northern side of this sheet of water, the rocks of the lower 
member rise into hills of considerable elevation, including Ben Lomond 
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and other eminences, and h«ve been traced to the eastward as &r as the" 
third Lake. Throaghout this portion of their development they have aa 
almost invRriable southeriy dip of 70°. 

Their northern limit is a nearly uniform line stretching from the Falls in 
Portland, through the Golden Grove Settlement, to near Barnesville. Their 
douthern limit has been traced in a line onnring sontheasterly along the 
valley of the Coldbrook, and extending to the southern extremity of Loch 
Xiotnond, where the upper (red member) is chiefly represented. Deposits, 
probably referable to the same member, occur along the south side of the^ 
tirst Lake, beyond which they, are not immediately apparent 

In attempting to trace the further distribution of the Coldbrook Group, 
several perplexing difficulties immediately arise. To the eastward, deposits 
probably referable to this series occur, but the gradual increase of later 
forniations obscure their relative position, and prevent the tracing of isolated 
areas into direct connection. Secondly, to the southward great irregularities 
prevail, which perplex, though they do not wholly obscure, observations 
made in this quarter. These irregularities will be better understood after 
some reference shall have been made to the overlying groups. It* is suffi- 
cient here to say, that owing to the existence of an extensive fault, and a^ 
synclinal fold of the Coldbrook rocks, the latter reappear a few miles south- 
ward of Loch Lomond, and again occupy an extensive area. 

Beginning in the neighbourhood of Otter Lake, the upper (red) member 
of the group appears, and the rocks are well exposed' in a section made by 
the valley of Ratcliffe's Mill Stream. They thence extend to the eastward 
and are again met, occupying a somewhat broader area in the neighbourhood 
of Hanford's and Harding's Brooks, on the road from Quaco to Sussex. In* 
these last named localities, as well as at JRateliiFe's Stream, their dip is norths 
erly, thus indicating, as is also shown by other circumstances, a complete 
reversal of the series. 

The cause of such reversal at Ratcliffe's Mill Stream, is apparent in the 
long ridge of eruptive syenite, (indicated by a^ colouring of bright red^) 
which extends southward of the above named rocks, from Negro Lake a» 
far as, and perhaps beyond, the Parish line between Simonds and Saint 
Martins. This eruptive ridge now marks the line of a ftiult and downthrow, 
for OH its southern side we* have again the older member of the Coldbrook 
series, the upper and lower beds being thus brought to the same level. The 
latter extend from the Negro Settlement, near the sources of Black River^ 
far to the eastward, as indicated upon the map. They are passed over on? 
all the principal roads to Quaco, and extend an unknown distance into the 
wiM lands south of the Shepody Road. 

As in all the older groups, the rocks of the Coldbrook series are progres*- 
sively covered and obscured to the eastward by Carboniferous deposits. It is* 
therefore difficult to define their limits with precision. Allowing for irre- 
gularities due to this cause, the southern boundary of the group would be a 
somewhat waving line, extending from the Negro Settlement across the 
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sources of Oardner's and Ten Mile Creeks to a point on Yaugban's Brook, 
about four miles nortbeast of Quaco. 

At several points in tbe Parisb of Hammond, stratified volcanic rocks are 
found, wbicb are probably representatives of tbe group now under consider- 
ation. Of these there are two principal ridges, the first crossing the Parish 
line between Upham and Hammond, just south of the Hammond River, and 
reappearing n^ar the Manganese mine of Mr. Davidson ; the second, north- 
ward of the last and indicated only by boulders, occurring in the southern 
portion of the Parish of Sussex. It is in the former of these that lead has 
recently been discovered, as hereafter noticed. 

Characters. — It has been stated that the Coldbrook Group consists of two 
members, an upper, soft, red, and of aqueous origin, and a lower, in which 
the rock is chiefly a hard greenish-grey compact slate. There is but little 
variation in the characters of these members throughout their entire extent. 

In the neighbourhood of Saint John the development of the group is of 
too limited a character to serve for illustration. Widening however to the 
eastward, it is well exposed along the valley of the Coldbrook, and the 
following succession has been observed by Mr. Matthew : — 

1. Hard greeaiAh-grej slate, atratification very obscure. 

2. Conglomerate, with bright red slaty paste. 

3. Grey conglomerate. 

4. Coarse reddish grit, and conglomerate with purple sandstone. Apparent thickness 
^f the whole, 5000 feet. 

In tracing the group to the eastward, along the northern side of the Loch 
Lomond Lakes, two sections have been made across the lower member of 
the series, the first extending from " the Thoroughfare " between the first 
and second Lakes, to the Golden Grove Settlement, the second from the 
latter to the third Lake, thus recrossing the same ridge. 

Along the line of the first section, the rocks of the group diflfer from their 
development to the westward, chiefly in the occurrence of a middle band of 
sandstone and shale, resting upon a thick succession of porphyritic and 
amygdaloidal traps, associated with bands of ferruginous and white felspatbic 
quartzites. Near the lower part of Golden Grove, the base of the Cold- 
brook Group is represented by the occurrence of heavy beds of dark grey 
sandstones and coarse quartzose conglomerates, the latter much faulted and 
injected. 

The great thickening of the Coldbrook beds in this vicinity is probably, 
as suggested by Mr. Matthew, the cause of the decided easterly trend 
noticeable in tbe upper member of the present group, as well as in the over- 
lying deposits. 

Along the second section referred to, no facts additional to those now 
given were observed, with the exception that a portion of the series near 
Brawly Lake has been expi^sed by an extensive slide, and now projects in 
wild and lofty overhanging cliffs above the ruin at its base. 
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It has been stated that rocks apparently forming a portion of the upper 
member of the group now under eonaideration, occur along the southern 
side of the first Loch Lomond Lake. They^ consist of purplish-red trappean 
and quartzose sandstone, but are not well exposed. Although probably 
belonging as above stated, it is possible that these rocks may represent the 
upper member of the Bloomsbury Group, hereafter to be described. 

Southward of the above, along the line of Ratcliffe's Mill Stream, the 
exposures are more clearly visible, and the Coldbrook rooks may be again 
distinctly recognized. Nominally underlying the Saint John Group, which 
is a newer series, they here lie above the latter, both formations having been 
reversed by a folding of the strata. They consist at this place of purple 
sandstone, greenish-grey, red and purple sandy shales. To the eastward 
the same member appears crossing Hanford's and Harding's Brooks, on the 
old road from Quaco to Sussex. 

Returning for a moment to the neighbourhood of Loch Lomond, we have 
next to consider liie rocks of this group, occurring to the southward of the 
fault and downthrow at the Negro Settlement. Near the last named place, 
and resting upon a ridge of eruptive syenite, Mr. Matthew has observed a 
series of compact slaty traps, with beds and dykes of greenstone, these in turn 
being overlaid by a broad band of white and pink felspathic and silicious 
slates. Upon them again repose a series of heavy ash-slates and amygdaloidal 
traps, forming the northern side of the valley of Black River. On the 
southern side of the latter, beds of the Saint John Group appear. 

In the sequence of volcanic sediments detailed above, a close resemblance 
is apparent to the similar succession already given on the north side of Loch 
Lotnond. The same sequence is also apparent along the old road to Quaco, 
being especially noticeable in the occurrence in each of fine pink felspathic 
quartzites, succeeding Wueish, pink and grey porphyritic slates. 

A consideration of the volcanic ridges in the Parish of Hammond, doubt- 
fully referred to the present group, will be postponed to the section on their 
mineral contents. 

Age. — The facts upoa which depend the determination of this question, 
have already been given in the remarks ou the age of the Portland Series, 
where also a parallelism is suggested between the Coldbrook rocks and those 
of the Huronian Series of Canada. The parallelism is apparent, partly in 
the fact that the former, like the latter, underlie the rocks of the Potsdam 
Group, (of which the Saint John slates are here the representative,) and 
partly in their mineral characters and the absence of fossils. 

It is impossible to read the description given of the Huronian Series in 
the reports of the Canadian Survey, without being struck by the close re- 
semblance which exists between the members of that series, and what has 
been termed in New Brunswick the Lower Coldbrook Group. In both the 
prevailing rock is a hard compact slate, almost universally of a dull greyish- 
green colour, with which are associated pink and white, or greenish-white 
felspathic quartzites, and at the base of the series, dark grey sandstones and 
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-conglomerates. In both, also, dioritic or greenstone dykes are 'common, ua 
•well as stratified amygdaloidal traps, the igneous outflows penetrating the 
roeks as well as lying in regular beds among the strata, in which they have 
produced excessive alteration. It will thus be seen, that the two formations 
'4ire alike in their general character, as well as in the conditions 'Under which 
they were produced. Indeed, the resemblance is much stronger than would 
naturally be expected in series so widely separated. 

In passing to the upper member of the Ooldbrook Group, the taak of 
'establishing a parallelism with either of the Canadian series is much more 
'difficult. Unless we regard the red quart^ites and jasper-conglomerates of 
the Huronian rooks, (Nos. 7 and 8 of the section given in the Canadian 
lieports, near the Thessalon River,) as the equivalents of the red conglome- 
rates and sandstones of the New Brunswick Group, no rocks approaching the 
latter in character are found, with the exception of the red sediments asso- 
ciated with the copper bearing rooks of Lake Superior. As these, however, 
have been shown to be the probable equivalents of the Chazy Group, which 
.occupies a higher horizon than the Potsdam beds, which here overlie the 
xocks of Coldbrook, we must, for the present, be content to consider their 
precise position as uncertain, only remembering that they constitute a series 
lower than the Primordial rocks, at the base of the 6ilui*iau. 

Topographical Fkatures. — ^It has already been stated that the lower 
member of the Coldbrook Group, being of volcanic origin, and composed 
of hard and compact rock, projects as a rule above the general level of the 
country. This character it preserves throughout, and has, perhaps, more 
than any other series, conferred irregularity and diversity on the scenery of 
the southern Counties. 

The prevalent direction of the ridges representing this group is, like most 
of those in this portion of the Province, a little north of east These ridges 
..are for the most part of considerable elevation, have ateep and frequently 
precipitous sides, forming the water-sheds of numerous streams, and may 
in general be recognized by their rough and forbidding aspect. Along the 
north side of Loch Lomond they constitute some interesting scenery, being 
exposed in perpendicular cliffs along the margin of the Lake, including 
Ben Lomond and other peaks. Eocks of this group also constitute the high 
lands north of Quaco. The upper member of the Coldbrook, being of much 
softer material, and therefore more readily removed by denudation, exhibits 
no topographical features worthy of special notice. 

J Agricultural Capabilities. — Although at times well wooded, the soil 
underlaid by rocks of the Coldbrook Group, can scarcely be considered 
feHile, and settlements are almost entirely wantxjig where these rocks occur. 
Some improvement is, however, manifest where the upper aqueous sedi- 
ments prevaiL 
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Useful MiviRAts. — So faras known, the volcanic sediments of the Cold- 
brook Group do not abound in uaefal minerals, and &w localities are known 
where the latter exist in profitable quantities. The nature of the gronp, 
however, and the evidence which it affords of volcanic activity during the 
period of its accumulation, are favourable to the existence of such deposits, 
and the discoveries already made are of such a character as to justify the 
belief that the series as a whole wi^l yet be found to be a profitable one. 

Allusion has already been made to a ridge of volcanic rock, lying along 
the southern side of the Hammond Biver in the Parish of Upham, in which 
has recently been made a discovery of lodes containing lead and copper. 
This locality has been visited by our party, and the following observations 
made upon its probable value. 

The locality referred to is situated at a distance of abou.t one mile from 
Wanamake's Inn, on the road from Quaco to Sussex, the Hammo&d. River, 
here navigable for small boats, passing between the road and the min^« The 
latter was found to be situated in a yein or lode of white qufort^, running 
^bout northeast and southwest^ bending around, however, to a course f^boi^t 
K. 20° W. The lode at the point ejcamined is abo^t one foot thick, well 
crystallized, and holds numerous veins, but principally detached crystals, of 
galena, with a few small patches of yellow sulphuret of copper* 

The mass of the hill in which the lode occurs is composed of porphy];itie 
and amygdaloidal traps, with some ash beds. It is psobably intrusive in. 
part, if not wholly; but its position ^nd general charaQter serve to ally it 
with the volc^io b^ds of the Coldbrogk, and it hfwi ther^fpre bee^ groqp^d 
with that series. 

With regard to the proh^hle value pf the d^osit in question, it is our 
opinion that, considering all the circumstances of its position, this bed of oj:e 
is not likely to prove remunerative. This opinion is chiefly baaed upQ9 the 
following &cts :— 

Ist. The country rock, a stratified vpleanic series, is not fi^vourable to the 
development of lead in quantity. 

2nd. The lode stone, crystalline quartz, is also an unfavourable matrix for 
the above named metal, and is moreovel: very costly for development. 

8rd. The presence of copper, should it prove to be abundimt, may confer 
upon the deposit a value which the lead alone, though argentiferous, wouldl 
not givQ. So far as known however, the amount of the former metal is but 
small. 

The locality is at present rather inaccessible, the ground being entirely 
uncleared. The lode occurs in thje bottom of a ravine, exposed during the 
dry season, but has also been observed with similar deposits of lead $t other 
localities in the neighbourhood. 

In addition to the locality ^bove described, acd which is with some uncer- 
tainty referred to the present series, ores of iron have been observed in 
undoubted Coldbrook rocks by Mr. Matthew at several points to the east- 
ward of Saint John. One of these localities is at Henri's Lake, ne%r Qui^o, 
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on land owned by H. Horton, where bedfi of this group contain specular iron 
in seams ; another, of greater extent and value, the particulars of which roay 
be obtained from Mr. Matthew, occurs at a different locality, and is capable 
of yielding 50 per cent, of the same metal. 
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From the Azoic Rocks, destitute of all but the very humblest fofmtf of 
life, we pdss to the consideration of the next great cycle in geological his- 
tory, known as the Palaeozoic or Ancient Time, including a succession of 
ages, in which this portion of the continent underwent a variety of physical 
changes, and when the organic world, though far advanced in the number, 
type and size of its animals and plants, beyond what had previously existed, 
was still very unlike the present creation. 

These ages into which the Palaeozoic or Ancient Time is usually divided, 
are three in number; Ist, the Silurian, in which molluscous forms of life 
prevailed, and when this portion of the continent was largely beneath the 
ocean ; 2ndly, the Devonian, when Fishes, the lowest of Vertebrates, were 
added, and the land becbme gradually elevated to form marshes and dry 
land ; and Srdly, the Carboniferous, or Age of Coal Plants, when these 
marshes became more and more extensive, and were clothed with an abun- 
dant vegetation, the accumulated remains of which, altered and solidified, 
now constitute our beds of coal. 

As the limits of these ages have not yet been clearly marked in Southern 
New Brunswick, they will be described in connection, under the local names 
already assigned to the several groups. 
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Di8tRiBtTio5. — The present group, constituting the second series of sedi- 
mentary deposits, southward of the Portland anticlinal, occupies a position 
nearly parallel to the Coldbrook beds, and follows the latter in their course 
to the eastward. 

a. Crossing the main river a little below the Suspension Bridge, the rocks 
of the present series underlie the greater portion of the City, from which 
their name has been derived. Separated by the valley of the Marsh, from 
the older member of the Coldbrook series, they rise in the City of Saint 
John to a considerable elevation, and are well exposed in the sections fur- 
nished by the grading of the streets. They do not, however, underlie the 
entire area of the City, being overlaid towards the harbour by rocks of 
Devonian age. 
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6. Reappearing on the eastern side of Courtnay Bay, and describing two 
gentle curves, the Saint John rocks maintain a nearly uniform breadth for 
several miles to the eastward, but narrow as they approach Loch Lomond. 
They reach the latter lake near its southwest extremity, and may be recog- 
nized also along its southern margin, but compared with their development 
to the westward, now occupy a limited area. 

c. While thus diminishing and finally disappearing along their proper 
line oi outcrop, the rocks of the Saint John Oroup, like their predecessors 
of the Coldbrook, reappear to the southward by a synclinal fold, and in this 
new line extend many miles to the eastvi^ard. In this portion of their 
development they occupy a much less prominent position than is the case 
to the westward, and being compiled of soft materials, and therefore more 
liable to denudation, they occur principally along the valleys, and haye been 
much obscured by the accumulation of superficial detritus. It is only where 
the latter has been removed by the agency of running water, that the series 
can be at all studied. We have found the rocks of the group to be well 
exposed at Ratclijfe's Alillstream, and also a few miles to the eastward 
along the valley of Hanford's and Harding's Brooks, in the southern part of 
the Parish of Upham. In the first of these localities they are associated 
with and overlaid (in consequence of an overturned dip,) by rocks of the 
Coldbrook Group, as already noticed. 

To the eastward of the last mentioned localities, nt) undoubted outcrops 
of the Saint John Group have been observed, and from the gradual thinning- 
out which is apparent in this direction, they are hardly to be expected. It 
is possible, however, that some portion of the group may be represented 
among the slates of Albert County. 

d. Reference has already been made, in the remarks on the Coldbrook 
Group, to the re-occurrence of the present series, in the valley of Black 
River, near the Negro Settlement, south of Loch Lomond. The discovery 
of this most important fact has thrown much light on the complicated rela- 
tions of the deposits in that vicinity. 

e. In the remarks on the distribution of the Portland Series, it has been 
stated that at Long Island, in Eennebeckasis River, rocks of great age, con- 
sisting of granite, gneiss, limestone, and slate, appear, and are undoubtedly 
referable to the Portland Group. Reposing upon the latter at the same 
locality are finely laminated shales, which from their texture and the 
presence of obscure remains, have been doubtfully referred by Mr. Matthew 
to the Saint John Group. They reappear at Sand Point, fhx miles south- 
west, and will be again referred to. 

/. Westward of the Saint John River, the rocks of the group appear and 
occupy a considerable portion of Carleton. Their thickness in this direction 
rapidly diminishes, and beyond the last named locality they have not been 
recognised. 
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Chakacters. — In the tabular list of formations on page 8, the Saint 
«)'ohn Group has been described as consisting of ^' several zones of soft black 
and dark grey laminated shales, alternating with zones of coarser grey slates, 
containing numerous thin beds of fine grained sandstone." The great mass 
of the deposit as developed in Saint John, where it has been most minutely 
studied and described by Mr. Matthew, ** consists of a grey clay-slate, often 
Sandy, ^e layers of which present glistening surfaces owing to the abund- 
ance of minute spangles of mica. This rock frequently becomes very fine 
in lamination and texture, and daric in colour. Four thick bands of this 
kind occur, the Uppermost of which has been denominated by I>r. Dawson 
^^ papyraceous shale." The three bands of coarser shale which alternate with 
them, include numerous layers of a fine compact grey sandstone, from a few 
inches, to ten feet or more in thickness ; a fe^^ are so highly calcareous as to 
become almost limestones. The surfaces of the layers in the coarser bands 
are frequently covered with worm-burrows, ripple-marks, shrinkage cracks, 
scratches — ^apparently made by creatures gliding through the shallow waters 
in which they were deposited — and other evidences indicating that the slates 
are in great part of littoral origin." 

The thickness of the group as measured near Saint John, has been stated 
as 3,000 feet or more. No fossils were here recognised with the exception 
of an obscure mollusk, termed a lingula. 

In tracing the Saint John Group to the eastward, the most noticeable 
change is in the marked diminution of the numerous thick beds of fine sand- 
Stone which add so much to the firmness and thickness of the beds near the 
City, and the gradual decrease in the superficial area occupied by these 
rocks. At the same time that they thus assume a position of less import- 
ance in the topography of the district, they greatly increase in the value of 
the conclusions to which their study leads, and throw much more light than 
in their development to the westward, on the circumstances of their original 
fohuation. 

Allusion has already been made to a section of this and the underlying 
group, furnished by the valley of Ratcliffe's Millstream, south of Loch 
Lomond, and on the old road to Quaco. As the locality has proved to be 
one of especial interest^ it will now be described in some detail. 

The stream referred to, descending in a northerly direction from a high 
ridge of eruptive syenite, flows obliquely across the strata at its base, forming 
a ravine and fall of considerable beauty. In this ravine, five miles below 
Lodx Lomond, are well exposed the upper sediments of the Coldbrook series 
and the lower portion of the Saint John Group. The strata appear in nearly 
perpendicular beds, and as before stated, give conclusive evidence of a com- 
plete reversal in the two series. This will be more readily apparent from a 
study of the annexed ideal section, designed to represent the relations of the 
several groups as developed at this locality* 

It will be remembered that the Saint John Group is a newer series than 
th0 Coldbrook, and in its normal position overlies the latter. This is repre- 
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sentcd on the left of the section, wh^re the several gronps occar in the order 
of their natural snccession. North of Loch Loraond we have the high ridge 
of the Lower Coldbrook (A), the npper member (B) being apparent at the 
eonthwest extremity of the Lake, and probably occupying its depression. 
In both the inclination is to the south, the former at an angle of seventy, 
the latter of sixty degrees. 

Passing to the southern shores of the Lake, we meet the soft beds of ihe 
Saint John Group (C), like the former, dipping southerly, but at a higher 
angle. Between the Lake and ravine on Katoliffe's Stream no expoeures 
occur, but at the latter the following succession has been observed: — 

r l8t. Fine bUek slaty shales— Dip 50« S.— Strike N. S5^ £. 
J In the same beds there is an abnormal strike of S. 65° £. 
[ The true strike is resumed with a dip of 80° Southerly. 

2nd. Grey shales, holding triiobites and brachiopods. 

3rd. Coarse grey s&ale, and hard grey sandstone. 

4th. Purple sandstone and sandy shale (at the falls). 

5th. Greenish grey and purplish shales and sandstones. 

6th. Red and purple shales, with a bed of conglomerate. ^ I 

Of the rocks above mentioned, Nos. 1, 2 and 3 represent the beds of the 
Saint John Group, while 4, 6 and 6 are deposits of the Coldbrook. It will 
be observed that the latter, though conformable, or nearly so, now overlie 
the former, their position being just the reverse of that seen to the north- 
ward, and therefore indicating an overturn of the series. The cause of this 
disturbance and reversal is plainly evident in the ridge of eruptive syenite 
(D), against which the formations rest, and where, along the line of contact, 
there has been an extensive fault and downthrow. Some idea of the extent 
of this disturbance, as well as of the amount of material subsequently 
removed by denudation, will be apparent from the dotted lines which indi- 
cate the continuation of the beds. As usual, the downthrow is on the 
northern side of the fault or fissure, and the lower member of the Coldbrook 
has thus disappeared from sight. South of the eruptive band the series of 
rocks is again represented in their true succession. 

The remaining exposures, enumerated in the remarks on the distribution 
of the Saint John Group, do not require special notice in this connection. 

Age. — The question of age in the Saint John series, is one of great im- 
portance, throwing light, as it does, upon the origin of all the associated 
groups. It has been our fortune to discover facts which leave this question 
no longer doubtful. 

It has already been remarked, when describing the character of this series 
as developed in the City of Saint John, that the remains of a Lingula, an 
animal related to our modem shell-fish, had been found to characterize in 
considerable numbers some of the sandy beds, but that they were too imper- 
fectly preserved, and too indecisive in their character, to throw any positive 
light upon the age of the rocks which hold them. The other markings 
before mentioned, such as worm-burrows, shrinkage-cracks, and rain-drop 
impressions, although they furnished conclusive evidence as to the physical 
conditions under which the beds were formed, did not serve to remove the 
obscurity which enveloped the discussion of their age. 



Sttbieq«»Uir, dorinf an examitttd^m of tike Talley of the C<tadbfXK>k b/ 
Mr. MMttit^^w aad his brother^ organic lemaiiis were obeeired of a acre 
deeuksd ^hMntier. These laiser oMnwted, beodei aooie ofafitiue relief of a 
Ml .ill orthrjeeratite, aod DmnercHU tiilobites of t«ro or three qwciea, bet 
tfaeae were up eaeeasiTelj distorted that do aatirfartoiy eondiMoiu could b» 
based opoo their stodr, Uiitii the present summer, therefore^ the 9g^ ox 
this grsat series^ although n^ndTSormised^refnaiiiedasoIiyectof diaeasfio:^ 
asd dottbt* The diseoFerr of finelr preserved Trilobites and Bradnopods at 
Batriiffe's streaas^ and in the valley of the Coldbrook, has now removed 
this doabty and left no uneertainty as to the age and origin of the group 
which holds them. We regard this discovery as among the most intereatiDg 
and valuable results of our summers labour. 

That the discufti!:on of this qaesdon might have the careful and attentive 
stody which its importance demanded, the fossils above referred to were 
placed in the bands of Mr Ilartt, who, as will be seen below, has enjoyed 
peculiar facilities for their determination and comparison. It had been 
hoped that the entire results of that gentleman's labours might have been 
embodied in the prrf«$ent Report, but the want of sufficient leisure for their 
complete analysis, has prevented this from being accomplished. The fol- 
lowing notice is, however, introduced as preliminary to a more detailed 
description to be given hereafter: — 

Frtliminarjf Xoiice of a Fauna of the Primordial Period in the rieiai^ of Sk Jukm, X. B, 

By C. Fred. Hsrtt, A. M. 

My exsminstion of the fonffib eollected last August, froia the Sftint John Gnmp, at 
tiMiclifUf*§ 3fiilslresiD, bj Prof. Haiiey, Mr. Geo. Matthew, and myself, aod of a collectioo 
made from the same group at Coldbrook, in 1^03, by Messrs. Geo. and C. £. 3Iattheir, U 
not yet safScicDtly complete to enable me to give an extended description of them here. 
I shall, therefore^ limit myself, at present, to a notiee of the genera, and of the aid they 
aflbrd in the determination of the geok^cal position of the Haint John Group, leaving 
the descriptions and figures of the species to be given in a paper which will appear in the 
Appendix to this lleport. 

The fossils as yet known to occur in the rocks of the Saint John Group, are principally 
Trilobites, which ue represented by quite a lar^ number of speeies, and Hnchiopoda, 
which lost are of more rare occurrence. AH these fossils are preserved as casts or impres- 
sions, the UniM of the Crustacea and the shells of the Brachiopoda being usually trans- 
formed into oxide of iron. 

All the specimens have suffered more or less from distortion through pressure and the 
metamorphosis to which the rocks enclosing them have been subjected. The Trilobites 
occur also as detached fragments, so that their accurate determination Is not etpy, and 
more material is required in order satisfactorily to figure and describe all the speeies. 

ReprcsenttttiTes of four genera of Trilobites hsve been obtained thus far from the Saint 
John rocks, vix : — Paradoxides, ConocfphaiiteSf Agno$tm^ and a new genuM f allied to 
Cu^wcejthaliteii, 

The number of species in each genus has not yet been satisfactorily made out ; but of 
Paradoxidei there are at least five, of ConocephaliteM seven, and of Agnostut and the new 
gtnw each one. 

All the species appear to be new. One of the Paradozides bears a close resemblance to 
P. ruffuIoBUBf Corda, from the Eta(jf(^ C of }3arrande, in Bohemia, and one of the Cono- 
rephalitei is allied to €, corrmatun^ Barrande, from the same fauna and horizon, though 
neither is identical with the European species. 
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Tkere «x« ax specks of Bncliiapodm^ bekn^g to the genets Ortkmwa^ JHtena^ 
OboleOa^ ^mil lAm^dm. I ^Te not been able to identif j anj of tke ionna with dosczibed 
species. 

Thouvli all the species fram tke Saint John group are apparently nev. jet the occot- 

rence of JPkMr^doxidt^ and Cdmorfphaiiiftj genera confined entmlj to the so called /Vtmot' 

'/uz/ ycrauua ai Barrande, and CTeiTwkere chancteristic of it« tO|getber witb tbe atrong 

likeness borne bj tbe Saint John speciea, in their facies, to those of the same genera of 

the faunae of the -' Primordial ** in Earope and America, enable ns nnheutatinglj to assign 

to the Sadnt John group, or at least to that lower part of it winch has afforded TrilolMtes, a 

geological position equralent to Barrande s Etage C. or to the Potadam proper of AaMrica. 

A» AgaiBsiz has shown, Barrande oses the word /aawa, in his term primordial famma^ 

in a sense equivalent to eporh or Itnrizfjn. A fauna is strictly a collection of animals eon* 

fined witlun a limited geographical area. The terms "* pnmcvdial fanna,** ** second famia,**' 

are nned ^with ptoprietj when applied to the groups of losnls charaderiEing the Etages C 

and D ia Sohemia ; bni these tenca, unless limited, should not be extended to equiTuleat 

groaps of the same age, bat formiDg distinct faunae, in other parts of the world, for such a 

double etmploi is incompatible with that precision which should mark the use of scientific 

terms. Ptimordial sone is objeetionaUe. If the term Primordial is used, and it is Tcty 

appfroponte, it wonld be moeh better to aaj Primordial Period, period as seed bj Agaaais, 

being eqalTaleni to Barrande*s eiage. 

The lower part of the Saint John Group, at Coldbrook, has been dirided bj Mr. Hatthew 
on Uthological grounds, into three Bands, Tix : — 

^ol 1. The krtrer or arcBaoeoos baod, vitii no detenninable fossils, nrd coastftntiog^ pasngv beds 
fraa tko CroUkMook Groop. 

No. 2. ArgiDaceoas shales, rich m SmsSs, PmrmdamHn, Ortkumm .>. CwwyiiAtor, O U eO m 
No. X Carboneeooa shales, fall of Ibssils, i ' sr a d MiA i, Cmmeepimiiiet, OrtUsmm^ ZHicimm, ar.. alf 
mufch ditnrtrii 

I hmTe not obwrred No. 2, at BatclifTe's Hillstream. No. S, at CoUhrook, eorreqwnda 
exaetljy in its foesil remains, to the bed at the Millstream, from which the TrOobitea, &c^ 
were obtained. Nearly, if not all the fossils I hare seen from No. 2, at Coldbrook, are 
entirely distinct from those of No. 3 of tbe same locality and the Millstream ; but bmhw 
material is required to establish the claim of these two beds to be considered as being 
efaancterifted by distinct ancecanv^ faun». At all eTenta, all the species from both beds 
are different from those elsewhere occurring, and for at least bed No. 3, we hare in the 
ricinity of Sajnt John a distinct fauna of the Primordial Period. 

Thrtnurh the kindness of Prof. Agassiz, under whoee supervision my work is being 
done, and to whose suggestions I am largely indebted, I haTe been able to eompaie my 
speeimena with the fine soite of Bohemian and other primordial trilobites in thia Mnaewm. 
The reaolta of these eompariaona I ahaU leare to be brought out in my forthcoming 
paper. 

Mnnmm of C&mparaiioe Zoolo^^ Cumhridgt^ Mam. 

Topographical FsATirBES.-^It has already been remarked that tbe beds 
of tbe Saint John Gronp, consisting for the most part of soft materials, have 
been more sabject to the effects of denudation than the deposits which over 
or anderlie them. While the latter, by their greater fimmess, have 
resisted the wear of running water, and now project in ridges above tbe 
general level of tbe country, the former have been washed away, and if not 
entirely disappearing, are foand chiefly along tbe valleys and depressions. 

It would, at first sight, seem that tbe statement above made is directly 
contradicted by tbe prominence of tbe group in tbe City from which it takes 
its name. A slight examination of the map, however, will serve to show 
that even here, although tbe bills composed of this group, and underlying 
the City, attain a considerable elevation, they have suffered more than tbe 
associated groaps, by denuding agencies, and onl v appear elevated by con* 
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traat with the water which surrociniis them. The entraoce of the Sftint 
John, the vallfey of Courtnay Bay, and the depression of the Marsh Creek, 
are all due to the removal of the soft beds of the Saint Johri Group. The 
latter occupies one branch of a valley extending along the line of Loch 
Lomond far to the eastward, being, between the City and the Lake, shut in 
on either side by the volcanic streams of Coldbrook and Bloomabury. Ab 
remarked by Mr. Matthew, advantage has been taken of this, depression to 
supply the City with water from lakes in the vicinity of Loch Lomond. 

A more striking illustration of the extent to which this group has been 
denuded is furnished by the occurrence, already alluded to, of a few detached 
areas of Saint John rocks, at several points in the valley of the Kennebec- 
kasis. The texture and position of these latter, as well as their obscure 
fossils, were early recognised by Mr. Matthew, as proof of their identity 
with the beds which underlie the City, ^nd the same gentlemaa has thus 
been led to adopt the very important conclusions : first, that a belt of finer 
sediments, similar to those seen on the southeastern side of Saint John, 
was originally deposited on the northwest of the Portland Series; and 
secondly, *' that the valley of the Kennebeckasis, now almost entirely filled 
with carboniferous deposits, was originally scooped out of the soft beds of 
the Saint John Group." 

The amount of denudation implied in this last statement can only be 
appreciated by those who understand the quality and thickness of the i , 
denuded beds> and the imn^ense size and depth of the valley which they '. 
occupied. 

AORIOULT0RAL CAPABiLiTiifi.— The rocks of the Saint John Group, where 1 
prominently developed, as in the neighbourhood of the City, are seldom 
covered with soils of fertility. As the general distribution of the series, how- 
ever, is along the bottoms of extensive valleys, frequently drained by rivers, 
the area occupied by these beds is well covered with superficial detritus, and 
thus possesses a value which the nature of their own decomposition would 
not confer. 

UsBFUL MiNBBAiiS. — As far as known, the rocks of the Saint John Grotip 
are entirely destitute of useful minerals. Iron pyrites is abundant in the 
slates, especially near the SuspeQaton Bridge, but ifl not of eeoiKHBic im« 
portanoe. 
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There are six speeiea of Brachiopoda, belonging to ihe genera Orthmtiay Bueina^ 
Oboieiiay and Linyula, I have not been able to identify any of tbe forms with described 
speeies. 

Thougb all tbe species frotn tbe Saint John group are apparently new, yet the occnih 
renoe of Fciradoxides and Oonocephaliiei, genera confined entirely to the so called Primor-' 
dial /kiuna of Barrande, and everywhere characteristic of it, together with the strong 
likeness borne by the Saint John species, in their facies, to those of the same genera of 
the faunae of the ^^ Primordiar* in Europe and America, enable us unhesitatingly to assign 
to the Saint John group, or at least to that lower part of it which has afforded Trilobites, » 
geoloj^cad position equivalent to Barrande's Etage C, or to the Potsdam proper of America* 

As Agassiz has shown, Barrande uses the word fauna, in his term primordial fauna, 
in a sense equivalent to epocfi or Iwrizon* A fauna is strictly a collection of animals con^ 
fined ^eithin a limited geographical area. The terms '^ primordial fauna," " second fauna,'' 
are used with propriety when applied to the groups of fossils characterising the Etages C 
and 1> in Bohemia ; but these terms, unless limited, should not be extended to equivalent 
groups of the same age, but forming distinct faunsa, in other parts of the world, for such a 
doulde emploi is incompatible with that precision which should mark the use of scientific 
terms, ramordial zone is objeottonable. If the term Primordial is used, and it is very 
appropriate, it would be much better to say Primordial Period^ period as used by Agassia^ 
being equivalent to Barrande's etage. 

The lower part of the Saint John Group, at Coldbrook, has been divided by Mr. Matthew 
on lithological grounds, into three Bands, viz : — 

No. 1. Tbe lower or areaaceods band, with no determinable fossils, aird constftuting passage beds 

from tbe Coldbrook Oropp. 
No. 2. Argillaceous shales, rich in fossils, ParndojHdet, OrikUina ?, Canocephaiiie*, OboMia* 
No. 3. Carbonaceous shales, full of fossils, Paradojrifies, ConocepkaliUs, Ortkitina^ Dttcina, i(&., alf 

much distorted. 

I have not observed No. 2, at Batcliffe's Millstream. No. 8, at Cdidbrook, corresponds 
exactly, in its fossil remains, to the bed at the Millstream, from which the Trilobites, A:c., 
were obtained. Nearly, if not all the fossils I have seen from No. 2, at Coldbrook, are 
entirely distinct from those of No. 8 of the same locality and the Millstream } but more 
material is required to establish the claim of these two beds to be considered as being 
cbaraoterifi»d by distinct successive faunsB. At all events, all the species, from both beds 
are different from those elsewhere occurring, and for at least bed No. 3, we have in the 
Ticinity of Saint John a distinct fauna of the Primordial Period. 

Through the kindness of Prof. Agassiz, under whose supervision my work is being 
done, and to whose suggestions I am. largely indebted, I haye been able to eottipare my 
specimens with the fine suite of Bohemian and other primordial trilobites in this Museum. 
The results of these comparisons I shall leave to be brought out in my forthcoming 
paper. 

Mu$mim of Comparative TSoology^ Cambridge^ Mass. 

TopoMAPHiCAt FBATUKfis.— ^It has already been remarked that the beds 
of the Saint John Oroup, consisting for the most part of soft materials, have 
been more subject to the effects of denndatiop than the deposits which over 
or underlie them. While the latter, by their greater firmness, have 
resisted the wear of running water, and now project in ridges above the 
general level of the country, the former have been washed away, and if not 
entirely disappearing, are found chiefly along the valleys and depressions. 

It would, at first sight, seem that the statement above made is directly 
contradicted by the prominence of the group in the City from which it takes 
its name. A slight examination of the map, however, will serve to show 
that even here, although the hills composed of this group, and underlying 
the City, attain a considerable elevation, they have suffered more than the 
associated groups, by denuding agencies, and only appear elevated by con* 
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paratively rare, and when Qccurriog, are sometimes cbloritic and sometimes 
micaceous, being also, as a rule, much twisted. Like the members of the 
first division, these rock* also contain chlorite and epidote. The group may 
be readily seen in the village of Kingston, or along the Land's End at the 
southwest extremity of the peninsula. 

The third band, into which the last insensibly passes by the absence of its 
bedded diorites, occupies principally the northern side of the peninsula, 
where it is represented by a comparatively uniform series of clay and cbloritic 
slatek. Though not so numerous as in the centre and south of the district, 
trap beds are present, and at times rise into bold ridges. This is especially 
the duse neat* the middle of the Beach, where they produce some interest- 
ing seenery. 

Distribution. — The rocks of the Kingston Group, besides occupying the 
peninsula which properly bears that name, extend to the eastward within 
the limits represented on the map. Like most of the older formations in 
this part of the Province, they are progressively covered to the eastward by 
carboniferous rocks. They extend, however, on the south as far as Dickie 
Mountain, near ITorton Station, and upon the north within a few miles of 
Belleisle Point, forming two bftnds, separated by a valley now occupied by 
Sub-carboniferous sandstones and limestones. 

On the northern shore of the Lon^ Reach, lying between the main River 
and the granites of the Nerepls, is a band of rocks which I have, with some 
doubt, referred to the group now under consideration. I have not been 
able to examine this district in sufficient detail to fully establish its relative 
age, but have connected it with the B^i^gston rocks, for the following 
reasons;; — 

lat. At the extremity of Oak Point, towards the head ot the Reach, and in the rocky 
Ifllandfl ocnirring in this heighbonrhood, the beds are undoubtedly connected with those of 
KiBgstDD. At Oak Point tw<l Tarieties oconv, interatratified with each other. 

a« Yeiry havd, 4«rk4)hick and peen bedded diorite, with ealo spar, cfalorite^ abd epidote. 

5. Ligjit QQ^pufe^ fia^'grained/ftlspathic roeka^ graduating into ooaorfiet bedaof ignite 
and Bjenitio gpeiss. (General strike, N. 50^ E., Dip Y ?) Thee^ httec.are undoubtedly 
altered sandstones and conglomerates. 

2nd. Bocks similar to the above seem to fbrm a well defined haad etitondiiig wiestward 
as far as the Nerepis. At Jones' Creek they are well espesed rtk thidi beds, and appa- 
rently rest on a still thicker series of blue and grey altered slates. These hitter are iittle 
d.iAtorbe^^ havioga 0t9dh^ ^bout 4a^ a^d irenl, u^ a aoiathAvly ^ift ^ ^^ 

Along the line of the Nerfjpruk, anS ia th^ QeighhouAood o£ Aft Bonvfais Airins, altsred 
rocks sii^Uar to tl^ ab9v^ in thej^x jr^^itpid aspect epora^, wd ^^i^jfi^hfplj ^^q n tiM ut ^ i pu 
of the same series. 

Between these andtihe great graaite tange of the Nerepis talley, altered stadstbnes and 
alatffl, diorite,;felaite^ and ehertjir qua^lt^i peoot* 

It will thus be seeta. that the band of rooks: now nndeor consMi^tiation 
reacfmhles thoee of Kingston, in the ptnsenee of £sl8pa|;fal& aftd greentttone 
^04Ri ^hile it diSei^prlocipaUy ink the Sundance of ooame ayenit'e, aad 
nfAmHA g^kMW. Tho tookt df Oak Point B«em to be a oonne^tiiyg Unir 

between. the two. 
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To the Bonthmstwacd of the aeries last described, and directly opposite 
the termibatioii of the Kingston peninealaiy the natnre and relations of th« 
rocks ^re no longer doobtful. The abundance of pale pink lofeitea aiid £b1b* 
pathie qoartzite^ with beds 6f ioterstratiiind greenetone^ at once recalls the 
rocks of Kingston, and indicates an extension of this series to the westwaid* 
Except along the line of the main River, however, their development in this 
direction is little known, the district b^ng as yet wholly unsettled. Rocks 
probably forming a part of the same series appear far to the southwest^ 
along the New River^ in tiie Cotinty of Charlotte. These will be agadn 
referred to.. 

For the sake of comparison with the descriptions already given upon the 
eastern side of the River, the following series of observations is introdaced^ 
showing the succession of formations along the western side, extending from 
the granites of the Nerepis to th<9 Suspension Bridge : — 

l0t. Prom I)o«glfeai Mountaia nMHf to the Coutity iiius.— 4>rdiiiM. 

2nd. From the County line to the Douglas Armc. — ^Altered stAdstoaa, bedded §rmbnMtoifi9t eyeBiia, 
altered slate, cherty and fdlftpathic quartzites. 
3rd. From Doiigfa* Armft lo mouth of Kartfpit. 

«. Gray granitoid bed»^»y«iiHa and tyaaitio soeiaa, in thiok depaslta. 
6. Green altered sand&tones. 

c. <At Nefepis Mills), Greenish and reddish altered slaie.--Sti'. U.4XP E.— Dip V. 
tf; Diarite' or graaastohB in. thiok bads* 

«* (Near mouth of Nerapia), Red slaty QOBglomariito, reddish sandstone and gnaanisk sandatoa^ 

or quarfzite. These are in thick hardened beds and of coarse materials. 

4th. Frbdfi laoatb of Karepts to Courtty lifie''baswean Sakvt Joha and King's.— Felspathni rocks aad 

qttartzite«, with bedded basalts, tsioiilar in every way to those of £ingston.*-i%r. N. SO^ £.~Dip 72® ^. 

5th. Near the County line, and directly opposite similar beds in Kennebeckasis Island, the last named 

toeks ara pkrtly eovanad with ft iinuled da)>o6it of sub-^^rboBifaroaa aaadstoiM cad coagiaiaarita, i%d 

and crumbling, and reating u neon formably on the underlying series. 

6lh. From the County line to the Suspension Bridge, the rocks ss a whole are chiedy those of the 
Portland Group* Sye nites heoona more abuadaat, and a gradual and insaatibla passage tekisa placsa 
from the rocks of KingMon to those of Portland. No marked transition is apparent, the line of divisioa 
being psobabiyiodicaiad^ aad at the saaia time obsctrad, by the carboaffatoas depoaka above described. 

While the poeks of Kingstdd have thns been shown to occupy an exten- 
sive district, west smd north of the Saint John Hirer, along both shores of 
the B^aoh, observations in other localities would seem to indicate a corres- 
ponding ^asteriy extension. 

It has alresdy been stated tbut, whilie ocenpying the entire peninsnla from 
whieli theiv name has^bcten derived, these rocks may be traced to the east- 
ward in two diverging ridges, the one terminating at Dickie Mountain, near 
Kortpn^StatioQ, the other ata short distance below the head of BelleisleBay. 
Stretching along the northern side of the latter, and forming the waters 
^ sbed betweta the tribittaries of IheBeU^sle and Washademoak RiVers, is a 
^ ridge of rooks^ somewhat variable in composition and of moderate elevation^ 
^. which, th^^gh esdbibiting some peculiarities, dan with diffictilty be dfstin* 
gvished from the ^pomts of Kingston and the Raaeh. As' the series 
- .. reierred; to is .an extensive one, oocnpying the high land fifom the Saint J*4blk 
River eastward to within a short distanee 0f Butternut Ridge, and airooH'^ 



^ oected observations are here impossible from tbe abundance of snperfiefal 
j^^ beds, and the gradual encroachments of carboniferous deposits^ it will b# 
)»eiit to describe its diffiNWQt iMalisties' separately. 
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Btdl Moose Hill. — As comporing the highest laod in the ridge uo'w 
under consideration, and also as best displaying the peculiarities of the 
series, if not itself constituting the volcanic vent to which the other deposits 
of the district owe their origin and character, Bull Moose Hill deserves our 
earliest attention. 

The elevation to which the above name is commonly implied, which, hovr- 
ever, is a collection of several hills, rather than a single well defined emi- 
nence, is as various in its composition as it is irregular in ontiine. Tlie 
rocks which compose its mass are of three principal varieties ; — 

a. Metamorphio rooka, in part eraptive ? — syenite, hypenthenite, basalt, diorite. 

h. Sedimentary beds^-HLltered shales and sandstones, higlily charged with volcacie 
prodncts. 

c. Carboniferous sandstones and conglomerates, unaltered. 

Of the first named beds, the most abundant and most varied outcrops 
occur a little to the westward of the real Bull Moose Hill, on the farms of 
Messrs. George and William Northrup. At this locality, to which a detailed 
description is devoted in the Beport of Dr. Gtesner, the rocks are exceedingly 
various in texture, but less so in composition. They may for the most part 
be described as dioritic or greenstone rocks, (resembling syenite in general 
aspect and granular crystalline texture, but containing little or no quartz). 
They are tough, of a whitish colour, speckled with black and greenish- 
black, and graduate from varieties in which little distinction is apparent 
(except in colour,) between its constituent minerals, felspar and homeblende, 
to those in which the texture is very coarse, and the individual crystals lar^e 
and prominent. Syenite and syenitic gneiss are also present, as well as sonae 
varieties of true granite. Some of the syenitic and dioritic beds are well 
filled with magnetic oxide of iron, constituting the so called ^^ iron ore " 
described by Dr. Gesner. . The latter will be again alluded to. 

The sedimerUary beds of Bull Moose Hill are best exposed along its summit 
and towards its southeastern side. They consist of grey altered ^ts, trap- 
pean slates, bedded traps, (partly vesicular,) and reddish grey micaceous 
sandstones. There are also beds which have the appearance of being com- 
posed of yolcanic ash, and others (though less common,) of compact crypto^- 
crystalline felspar. 

On the eastern slope of the hill, at one or two points, are poorly exposed 
outcrpps of green and purple, mica slates. 

The carboniferota deposits^ resting unconformably on the older series, 
occupy principally the southeastern side of the eminence, rising nearly to 
its summit. They do not require further notice in this connection. 

BeUdale Comer and Spragg^s Brook. — Between the rocks of Bull Moose 
Hill and those observed in other portions of the Parish of Springfield, tiiere 
is but little diversity, although in many parts the latter more nearly re- 
semble the rooks of the Kingston peninsula, than is the case in the above- 
named eminence. They may be well seen at many points near the head of 
Bellfeisle Bay, but especially along the line of Sprag^'s Brook; near <^ The 
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Point," Tv^here they consist of interstratified compact and laminated felspars, 
altered slates, diorite, and syenitic gneiss. Kear the source of the last 
named stream greenish and purplish mica slates, conformably overlaid by 
thick beds of slaty sandstone, were observed, and differ somewhat from any 
other rocks seen in this portion of the Parish. They occur along the sum- 
mit of the high land north of the Belleisle, and near compact dioritic rocks^ 
which seem to be a western prolongation of those of Bull Moose Hill. 

In advancing to the eastward from the last named eminence, the same 

band of dioritic and syenitic rocks, with some true granite, and a small bed 

of li^oaestone, is found to occupy the axis or centre of the elevated ridge 

dividing the valleys of Belleisle and Washademoak, as far as and beyond 

Kierstead Mountain, near CoUina Corner. As at Bull Moose Hill, they are 

flanked on either side by sedimentary beds, consisting of clay and micaceous 

slates, compact and porphyritic felspars, interstratified with altered slates 

and grits. They are progressively covered with carboniferous deposits, 

which finally completely cap them, and at Butternut Kidge form the eastern 

termination of this elevated district. 

In reviewing the characters of the series above described, the most notice- 
able feature is the almost total absence of red sediments, usually abundant 
where volcanic phenomena prevail, and here leading to the conviction that 
most, if not all, the beds alluded to, are not of eruptive but purely metamox^ 
phic origin. A few red beds, however, were observed a short distance back 
of Belleisle Corner, consisting of altered conglomerates associated with 
green epidotic rocks, and recalling the somewhat similar deposits already 
noticed near the mouth of the Nerepis, at the foot of the Long Beach. As 
th€lse red and comparatively sofb rocks are confined to the valley of the Saint 
John or its eastern prolongation, it is possible that the bed of the latter may 
once have been partly filled with such deposits, Which have since been 
mostly removed by denudation. 

There can be little doubt that the entire series of Belleisle rocks is to be 
grouped with those of the Kingston peninsula, which, indeed, they resemble 
even more, strikingly than the deposits already noticed on the north side of 
the BeaclL There is, however, one locality forming the western termina- 
tion of the district referred to, in which the rocks diifer so materially from 
anything seen an other portions of the ridge, as to require more particular 
•notice. 

Parish of Ears. — On the left bank of the Saint John River, and directly 
opposite the great granitic band of the Nerepis, occurs a series of bold blufi 
confronting- the shore, and comprising a variety of rocks for the most part 
very diifetent from any which occur in this portion of the Province. They 
are well exposed in the neighbourhood of Tenant's Cove, and consist of th.e 
foUowinjg kinds : — 

«. Ahertd micaceous tkte. Strike E. ftod W. Dip 80^ N. 

b. Porpbyry and pofphyritic flate. , 

c. Chloritic schist, greenish, with veins ofepidoic and aabestus*. 
4, Amygdaloidtl slate. 
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«. Chlaritic tchitt, wttli green oval sfMHs of epidot^. Strike N, 80^ £. Dip 70^ K. 

/. GreenUh altered grit, with veinaof quarta and epidote. 

^. Porphyrilic diorite. 

h. Porphyry, (base ofoonpa^t felspar, eryitala yellow and while.) 

The above rocks occur in repeated alternations for a conaiderable distance. 
The porphyry alluded to is singularly beautifn], and is very similar to rocka 
of that variety as developed among the altered sediments of the Little River 
Group, hereafter to be described. Indeed, between the latter and the 'whole 
series above given, the resemblance is very striking. The abundance of 
epidote, the presence of asbestus, the chloritic schist with its oval spots, 
as well as the porphyry and porphyritic slate, are all features strong-Jjr 
characteristic of the " Cordaite shales.*' One rock only, the porphyritic 
diorite,. resembles the beds of Kingston and Belleisle. 

From the singularity of the deposits, and the marked contrast which they 
exhibit to the beds of Bull Moose Hill and the adjacent district, I was led 
to make further examinations to determine, if possible, how far these beds 
extended easterly, and to settle the fact as to whether or not they constitute 
a portion of a separate group. For this purpose expeditions were made into 
various parts of the Parish of Kars, but no other outcrops similar to' the 
above were anywhere observed. Along a line of section extending from 
Jenkin*B Cove, in Belleisle Bay, to Rush Hill, in Queen's County, the only 
irocks noticed were altered slates and flags, bedded basalts, and diorites 
similar to those of Bull Moose Hill. 

Age of the Kingston Gboup. — In the absence of fossils (none of which 
have yet been observed in beds of this group), we have only the general 
lithological characters and the stratigraphical relations upon which to rely 
for the determination of this important question. As the eonclu^joos 
derived from these two independent sources accord exactly, we may consider 
the position of this formation as established with some degree of eertaipty. 

a, Lithological Characters. — Some hesitation being felt by Mr. Matthew 
and myself in assigning definite ntoias to the highly metamorphosed rocks 
of Kingston^ Principal Dawson of Montreal, hajs kindly undertaken, in coO'- 
nection with Professor Hunt of the Canadian Survey, to examine a suite of 
the more charaoteristio specimens, and to compare them with the different 
roeks of Canada and Nova Scotia. The names aasigned to the different beds 
in the foregoing descriptions are based upon the conclusions of these two 
gentlemen. 

In remarking on the general appearance and composition of the^peeimenfi 
submitted to bis notice, Professor Dawson observes : " la regard to the ;pro^ 
bable age of these rocks, Dr. Hunt does not regard them a? very like any- 
thing he knows in Canada. They are not like the Quebec Group, or tke 
Laurentian, our two principal series of metamorphic rocks in Lower Canada 

^' In comparing them with Nova Scotia, I have no hesitation in saying 
that they are unlike our Atlantic coast series, which I believe to be Lower 
Silurian, but that they are very like the rocks of the Cobequid Mountains 
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and <^ tbe inland hUls of Eastern Nova ScDtia, wiridb I believe to be Middle 
and Upper Silurian. This ia tbe ag!e.io which I would therefore be inclined 
to refer your rook«, though I would not aflSlrm that they may not include 
Xiower I>evonian» which in Nova Bcotta aue altered with the Upper Silurian* 
^^ I regard your speelmens as altered eediments^ though some of the £8l8^ 
pathic and homeblendic ones may be true Plutonic Bocks/' 

6. Strati^apKkal Relations. — ^While the specimens above referred to were 
in tVie liands of Dr. I>aw8on and Professor Hunt, Mr. Matthew, from an 
examination of the stratigraphical relations of the group, arrived at nearly 
the same conclusions. • They arethus stated by that gentleman : — 

" In Professor C. H. Hitchcock's First Report on the Geology of Maine, 
the rocks in the eastern part of Washington County in that State, are shown 
to be, to a great extent, of tTpper Silurian age, organic remains of that 
period * having been found at Pembroke and Lubec. The slates of this 
diatrict are penetrated and disturbed by large masses of trap rock, and con- 
tain deposits of copper as well as iron, while lead ores occur in the associated 
beds of limestone. This series of strata extends through the Islands of 
Passamaquoddy Bay to Saint Qeorgis, where the ores of copper and lead 
occur in quantity in altered sliates and limestone, associated in like manner 
with trap,, and yielding fossils t (brachiopods, &c., not yet examined), 

" The metamorphic strata at New River, further east, which appear to 
overlie these last, as will be shown hereafter, bear a strong resemblance to the 
ETin^ston rocks, and are on a line with them. Moreover, the anticlinal fold 
in the Prb-Silurian beds of Portland appears to be overturned to the north, 
and in sueh a case, if a fault exists along the line to the Kennebeckasis 
River, we would expect to find a younger group of strata on the north, 
oppontie the older rockn of the south' side of the river. 

^^Iii addition it maybe observed' that fiDsgments of shales holding ifoaeil 
shells of' Middle or Upper Silurian Mpeet, occur in the *' drift " or bouldei^ 
clay at Saint John^ pointing to the exietenoe north of that place, of a group 
of sedixnento resembKng those of Washington County, Me., and Antigonish^ 
Nomflbotku 

<* Their relations to other groups, as: well as their appeiairance when altered, 
indicate that the Hingston rooks and their associates may b«^ provisionally 
looked upon as Upper Silurian, though Middle Silurian and Lower Devo« 
Qian beds may also occur. The only ol^ection to this view is the absence 
of Bucb hard rocks alon^ the outcrops of the soft Lower Silurian strata in 
Saint John County, where these latter are covered by deposits of Upper 
Devonian age. This may be accounted for by denudation subsequent to 
thfiir deposition, or by supposing^ an elevation of the older rocks above th* 
sea when those of Kingston were being formed." 

• lailetniocd by Profitiiots W. B. Rof era and £. Billingt. 

X EtfiVjM^I* knQw» ta a»« ia tM tdmrnex of lSfi4,^ by Mr..Frar«, ofSAint GtOrf •.^L. W. B. 
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T0P0&&APHICAL Fkatubbs. — ^In the peninsula of Kingrtoa the mostfttrikiti^ 
topographical features are the remarkahle parallelism of its sides, and the 
presence of longitudinal ranges of nearly uniform elevation, separated by 
series of parallel valleys. For over thirty miles its principal moantain 
chain is perfectly continuous in direction, stretching in picturesque cli£b from 
Hampton to the Milkish. Between this range and that bordering thd southern 
shore of the Beach, (the latter being lower and less perfectly continuoua than 
that of Clifton,) the land is nowhere high, a circumstance also indicated 
by the fact that the sub-carboniferous rocks begin to occupy this valley long 
before they reach the summits of its two bounding chains. To the east^rard 
the whole series is depressed, and gradually dies away, while to the -west 
the height progressively increases, the land growing bolder and higher, until 
at last it is abruptly terminated in the elevated ridges of the Land's End. 

North of the Reach, the series of rocks doubtfully referred to the present 
group, is even higher and more rugged than those of Kingston. The 
Devil's Back, and other prominent ridges, are here included. 

The westward extension of the Kingston series is so little known, that 
any attempt to describe its topographical features would be superfluons« 
The fact that it still remains for the most part in a state of unbroken wilder- 
ness, is a sufficient indication of its rough and sterile character. 

In Charlotte County the area occupied by the rocks above noticed, and 
referred to the Kingston Group, is for the most part low ; at least there is 
little variation in its features, and no high ridges appear* The greater por- 
tion of the route between Lepreau and Magaguadavic is through a country 
inconceivably barren, low bare ledges of rook, or extensive sphagnous 
iiwamps alone greeting the eye. 

Agricultural Capabilitibs.— After what has been said, it will be readily 
perceived that that portion of the Province underlaid by rocks of tihe King- 
ston series is not adapted to the purposes of agriculture* The whole group 
is but scantily covered with soil,— ^extensive barrens and low sphagnous 
swamps, or bare elevated ridges, constituting its most common features. 
This is equally true of the rocks in the Kingston peninsula and of those in 
Charlotte. Although in each a few more fertile tracts occur, due .to the 
action of existing rivers, or the distribution of the drift, the greater portion 
of the country occupied by these rocks is hopelessly barren. 

Useful Minerals. — While proving thus barren for the purposes of agri- 
culture, the rocks of the Kingston Group are somewhat more promising for 
the prospects of the miner. At several points they have been found to biB 
metalliferous, and though the localities so far known are not numerous, nor 
the deposits extensive, it is to be hoped that they will not prove entirely 
without economical value. 

The principal metalliferous locality in the present series is that situated 
at the foot of Dickie Mountalh, near the Fingerboard, Norton. This spot, 
which was hastily examined in the summer of 1863, and alluded to in 
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my Report for that year, I have now etndied with more care, and some 
additional facts of interest have been obtained whicb will be now described. 

The following is the succession of rocks passed over in going from Norton Station to 
Blair's (now Coate's) MiU. 

From the Station, along the line of the Belleisle Road, the rocks are sub-carboniferons 
conglomerates as far as the Mill, (a distance of one mile). In the rayine by the road>side; 
however, the older series appears a short distance below the Mill, and is as follows : — 

1. Foot of Plckie Mountain.^Laminated compact felspatbic rocks. Str. N. &2P £. Dip 6(^ N.W. 

2. Bark felspathic quartzite, 100 feet thick. 

At the Mill — 3. Altered breccia ? containing crystals of iron oxide in the flaws and crevices, associated 
•with 

4. FeUpmthic schist (consisting of a grey base with red felspathic btotches.) 

5. Altered slates intersuatified with the above. Str. NJB. & S.W. Dip 20^ N. 

6. Red cherty bands, containing crystalliaed ozid« of iron. Str. N. d0<* £. Dip 52<> N. 

7. Thick bedaof gneissose mica schist. Strike and dip as before. 

8. Dark sandy slate, gneissose mica schist,. ferruginous felspar rooks, and altered sandstpnei. 

9. (Separated from the last by 200 feet of soil.) Thick beds of j^rey bitumiapus limestone, boldmg 
rgentiferous galena, ami stained with carbonate of copper. The limestone (dippinr easterly 40°) eX' 

tends some distance to the wet^tward, and holds the galena at a variety oT places. It is evidently Sub- 



argentiferous galena, and stained with carbonate of copper. The limestone (dippinr easterly 40°) eX' 
tends some distance to the wet^tward, and holds the galena at a variety oT places. It is evidently T 
Carboniferous, and between Dickie Mountain and Belleisle Corner no rocks of earlier date appear. 

The galena-bearing limestone may therefore be considered as situated at or near the 
base of the Carboniferous, and as the copper which it 'contains is a secondary product, we 
must look to the subjacent beds for the original deposit of the ore. In confirmation of 
this view I found that, lying between the limestone and the rocks iabove described, are a 
few oiltcrops (artificially exposed) of grey ash-coloured quartzite covered on its surface 
with thick scales of copper glance, the unaltered ore. 

The locality is a more interesting one than I had first supposed, and is worthy of further 
practical exploration. As far as possible, I examined the rook in the vicinity with 
care, and also over the sides and summits of Dickie Mountain, but found nothing note- 
worthy additional to what has been stated above. 

The relation of the beds of Norton, viz : First, the older series, (partly volcanic), then 
carboniferous limestono holding secondary ores, and. lastly, oarboniferous conglomerates, is 
remarkable, and will be again alluded to in the remarks on the metalliferous localities of 
Sussex, Quaco, and Shepody. 

Besides the locality above described, no deposits of workable extent are 
known in the Kingston Bocks, either in those which form the peninsula of 
that name, or the similar beds northward and westward of the Reach, re- 
ferred to the same series. A few simple minerals, among which may be 
mentioned chlorite, crystallized epidote, orthoclase^ and specular iron, are 
found at many points, and are charapteristic of the group. Iron pyrites is 
also abundant in several bands of micaceous slates at the Land's. End, 

In the remarks on the. series constituting the high land northward of the 
Belleisle, reference has been made to the occurrence of two metals, Magnetic 
Iron at Bull Moose Hill, and Copper Pyrites along the ridge extending 
thence towards Butternut Badge. These two localities require a more 
extended notice. 

Iron Ore of Bull Moose S^ill. — In the third Report of Dr. Gesner, (p. 51-2) a detailed 
account is given of the rocks occurring in the Parish of Springfield, and special reference 
is made to " an enormous deposit" of valuable iron ore, occurring on the farmn of Messrs. 
Northrup aad^ Benson, near Bull Moose Hill, and thence extending easterly and westerly. 
for several miles. The same author moreover asserts his belief, thaji the b^d referred to 
constitutes "one of the most extensive veins of iron ore in the British Provinces, being 
infficient to supply America for thousands of years." 

6 
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Qi^vix^g be^ Mpni^ 4o9btt ^pfOfictd y tp t;Ife (Borrpc^neis of Uuii a aa mny t i w, I took 
j^ina to re-examine t^e dUtrict referred to/with the object of confirming, if possible, 
K) important a discovery. After as diligent a search, however, as my opportunities per- 
mittedy I am eompeUed to ei^ that tbe value of tbis iire, if aoeb it can be called, has been 
greatly over-rated. It is true that many of the rocks contain a couaiderable percentage of 
oxide of iron, but notbing which could proper^ be dener^bed ^B an ore bed^ waa aDjnrhere 
ob6erve4« 

I. have al^e^dy allu^d to this b^d of xopks, ^d stated that the latter are probablj erup- 
tive, thQiji^b possibly of metamorphic origin. They comprise many varieties of diorite, some 
true granite, syenite, and hypersthenite. The rock which contains the ore is partly syenitic 
and partly dioritic, with perhaps some dolerite, while the ore itself is the magnetic oxide 
of iron. The latter, a very common associate of the last named mineral, is quite unifbrmlj 
disseminated through the mass of the rook, and oceasiooally appears in crystalline g^rains. 
As far as examined, however, no true bed or vein was anywhere seeD. The descriptioa of 
Dr. Gresner would imply that the ores are titaniferous. 

While I am thus compelled to deny the richness of this iron ore, I am equally obliged 
to discredit the idea of its extended distribution. It is true that the dioritie range in 
which the iron occurs, extends for inany miles to the eastward, but at no locality between 
Bull Moose ,HiIl and ICierstead MounUin were any facts observed leadipg to the belief 
in tbe exktenoe of .beds of valuable ore. 

Alluc^ou h^s beeu mad^ to the pre^enee of copper in the ahites accompanying the dioritio 
ropks aboT^ described. This fact was qbservsd at two localities, not however, very remote 
from each othef . The finit is the farm of Michael Gallagher, about five miles west of 
CpUJina Cbrper, ^fid Qe^r the Parish line between Springfield and Studholm. The rocks 
here consist of blueish i^nd ^greenish micaceous slates, (Str. N. 40-50^ £., dip about 50® 
southerly,) much folded and twisted. The greenish beds hold the copper, ^hich is dis- 
seminated through the rock in sm^U veins, comprising both the yellow sulphmet and pea- 
^ck ore. The metal is not abundant, nor is tnere any distinct lode, but no explorations 
have been attempted. 

The second locality is evidently continuous with the first, being composed of similar 
rocks, and similarly situated with reference to the dioritie band. It is on the southern 
slope of Kierstead Mountain, near the house of J. Ghowan, Esquire. The quantity of the 
metal is even smalUr than in that of the first described locality.' 



. MIOA SCHIST FORMATION. 

The second of the series alluded to as geologically couD.ected vrith the 
Silurian rocks, is the extensive form$ition long known for its valuable 
mineral deposits, to which the abovQ nan(ie may be given, an,d which is 
found occupying extensive bel,t8 of couptry in the more centr^^l portions of 
the Province, laying for t^^e most part o^utside of the district which has 
occupied pur attention, we p^popose to dwell but briefly on its characters, 
and only introduce it here as. giving completeness to the geological suc- 
cession in New Brunswick:, and as helping to fill a wide hiatus wbich woul^ 
otherwise exist,^ between the forrjiations already noticftcj ^^^ tho^e wbich arg 
to follow. 

Distribution. — The group of rocks to which the above name l^as been 
applied, occupies, in the centre of thQ Province, ap area exceeded in extent 
only by the sandstones ajii ehales of the Ooai Measures. Entering the Pro-, 
vinc^ fr<pim the west in tWrO bands, parallel to and reetiog upon the granitic 
rpcks of York, tiiej follow th« latter in their northeasterly coarse com- 
pletely across the Province. To the westward, moreover, the lower band 
seems to bend around, enclosing tjiie Carboniferous forqi^ationa, an4 ^ n)st 
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^\ong its sc^athem liltiit on th^ granites 6( %ing*8 and (ShhtloiU. It ier- 
minates abFdl^tty At the Saiht J6hii Si^df, in tbe 8oatii6i^ ^alfC 6f the Cotlnty 
of Qa^dn's, wfabire the bedd ^e fin^l; ei^d^ed in the tillj^gg df Blamp^Ciead^ 
The f r^e^e Httkitd 6f theif dibtrfbtitii^n' al^e tod liftle kn(:li(rtf i6 be deioribed 
minutely. 

Charac3ters. — So rar as my opportunities have admitted of their exami- 
nation, the rocks of this series are remarkably constant in {heir character 
and composition. Although largely composed, as implied by the name 
above given^ of inicacebus schists, the.g4:oup includes also exiehsive dis- 
tricts where argillaceous slates prevail, and, north of t^e cOal basin espe- 
cially, numerous heds of quartiite. The latter may be H^ell studied at 
Prince William, above Frederictoh, where they are particularly inieresting 
from the valuable ores contained in them, and vrhere also they aftbrd the 
most satisfactory data iipoii which to base the question of tiieir age. The 
quartzite beds in the district alluded to are frequently irona four id five feet 
in thickness, and at the antimony mines form a portion of the Walls* of the 
lodes. The strata are usually nearly vertical, and have a general north- 
easterly strike, but with many shdrp foldings ; they are at times highly 
metamorphosed, and largely injected with quartz veins, t have succeeded 
in tracing beds similar to those of the antimonj^ mined, as far as and beyond 
the Magundy settlement, while to the northward they rest jigalnat a wide 
belt of granite, being partly covered by rocks of the Coal Steasures, which 
repose upon their upturned edges unconformably. 

Between the rocks of ifrince William and those of Jtf^mpstead. there is 
one importanf ditference. While in the former quart^ies are exceediiigty 
abundant, s6 much so that over districts of consideiraTile extent* little slate 
can be found, at the latter the beds are almost wholly of the last*nanied( 
materiAt, while the quartzite is nearly oi^ quite absent. I'he states of' fiainp- 
stead al-e of tW6 kinds'. On'e is finely bedded, h^rd, and very micaceous, 
breaking into flat plates ; tbe othel' iti still harder, atifd'fery sjpltritery, tweak- 
ing t^h a psendo^colttinnA^ fra<?taTe. The Utter At flnit sft^ht r^EfeihWed' 
ttap, Bat in textui^ ind cotnposrtioni ii i* tttief slate. 

The genera! strike of the serie^s at Hi*ip«rt:ead' irf abotii! eksl! and w^lsf, ffiie' 
dip vertical and ii*reguiar. Afrtfalebiidii ire cbAforrhiablri, oi* neiarly sOi'the 
thickness of Uie Mti^ series M thi^ plieU^ef ctonot be lefagf tli^ 5,000 feet ' 

Aas. — The great antiquity (tf the seriea now under cobsideittticQl ^^M early: 
recognised. In the Geologioai Bepott .Of 3>r. Gesnefv the term Oao^rialn iil 
applied to this belt of rocks,. a^d i>t. Robb ih the c6n«trift!tibn of his m$^y' 
based' in part upon that Report, hefs adopted tbe same vietr of their age. 
This term Gambmmj though now ueually dibearded. in Ameri(ca& Qe0l<>g7, : 
implies that the formation so designated oiscupiee a* piiisitipD near or even 
below the base of the Sikiripin Seriefi^, having been' crri^tially appUed t» : 
the rocks of Wales, and supposed by Hufohieon to be Equivalent to th^, 
Huronian rooka of .Canada. >. . 
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To the adoption of the belief in a Pre-Silurian ^e for this extensive series 
of clay slates and mica echists, there are several strong objections. Of these 
the most important and conclusive is the marked resemblance alreadj 
pointed out, both in character and position, between the Huronian rocks 
and the lower member of the Coldbrook Group. That the latter should be 
represented, within an area of eighty or ninety miles, by extensive deposits 
so unlike as the green volcanic beds near Saint John, and the compact grey 
slates of Queen's and York Counties, may well be regarded as impossible. 
We must, therefore, look to some of the vacant places of the geological 
scale as developed in New Brunswick, for the position which this series may 
be found to fill, and this position is most probably to be sought near the 
base of the Silurian Series, where a wide hiatus exists between the Potsdam 
rocks of Saint John and the Bloomsbury beds of the Upper Devonian. As 
already stated, this blank is partly filled by the rocks of Kingston, whicb, 
according to Dawson, are probably Middle and Tipper Silurian, but a wide 
interval, representing the Lower division of that series (excepting the Pots- 
dam rocks), would still be unaccounted for, and here we may provisionally 
place the series now in question. It may be further remarked in this con- 
nection, that the dissimilarity observed in the two great belts of York and 
Queen's Counties may really be indicative of their different age. The 
resemblance of the former to the slates and fine sandstones of Saint John is 
very marked, and it is possible that the two may be identical. The discovery 
of fossils in this series is therefore to be looked for with much interest. 

Topographical Fbatures and Agricultural Capabilities. — Although 
elevated considerably above the level of the great coal basin which they 
surround, the rocks of this series do not rise into any prominent ridges, and 
usually maintain a nearly uniform level. Being for the most part composed 
of hard materials, they do not readily yield to atmospheric agencies, and the 
soils where they occur are, with few exceptions, of a medium quality. 

Useful Minerals, — 'Whatever may be the age of the mica schist forma- 
tion, its economical importance as a metal-bearing series is yearly becoming 
more apparent. If, as there is little doubt, the two wide belts referred to 
this group, which cross the central portion of the Province on either side of 
the great granitic band of York, are really identical with the similar beds 
of Queen's, no other formation cau^ compare with it either in extent or in 
the value of its mineral deposits. In these belts, as pointed out in my Re- 
port of 1868, occur the manganesian and auriferous rocks of Gloucester, 
the immense iron-ore deposits of Carleton, the antimony lodesof Prince 
William, and the fermginous slates of Queen's. 

These rocks, however, have not been included in the district to which our 
attention has been devoted, and we have therefore no new fiacts to offer. I 
may however state that within the last year operations have been continued 
tffc several of the localities above mentioned, and with very general promiBe 
of success. At the antimony mines, more particularly, work has been pro- 
gressing vigorously, a new shaft having been opened and regular operationi 
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entered upon. The quality of the ore now raised is of an excellent descrip- 
tion. The following are the results of three analyses made by my brother^ 
Mr, "W. W. Bailey, on saraples from the newly opened shaft : — 

1st Analysis. Second. Third. 

Antimony, 68.98 70.1 69.00 

Sulphur, 28.86 28.4 27.28 

Iron, .85 .0 .85 

Gangue, .81 1.5 1.50 

99.60 100.0 98.63 



GENERAL REMARKS UPON THE AZOIC AND SILURIAN. 



In the preceding descriptions of the formations severally referred to the 
Azoic and Silurian ages, we have confined ourselves to a simple and concise 
statement of the facts, without attempting to suggest any theories for their 
explanation. Before passing to the succeeding groups, of the Devonian, 
Carboniferous and Tertiary Ages, it is necessary to offer some few remarks 
on the probable origin of the rocks already described, their distribution, 
disturbances, and, in short, their general history, 

A. Origin op the Beds. — In the Portland, Coldbrook, and Saint John 
Groups, (the formations here ascribed to the Silurian age, and partly perhaps 
to the Laurentian and Huronian,) we have presented to us rocks referable to 
three principal varieties of origin — aqueous, volcanic, and organic. 

a. Fragmental Deposits. — Under this head are included all those formations, 
of purely aqueous origin, which owe their characters to the influence of 
moving waters, either the wave-action of a beach, the more powerful erosion 
of oceanic currents, or the slow and long continued attrition produced by 
the waves in sheltered bays, or at the bottom of deep seas. Fnder all these 
circumstances fragmental deposits are produced ; coarse conglomerates and 
sandstones in the former case, shales and fine-grained slaty beds in the latter. 

That a portion of the rocks of the Silurian and Azoic were of the character 
here described, can hardly be doubted by those familiar with the effects 
now produced by similar agencies on all our shores. The slates of the Port- 
land Group, the sandstones and conglomerates which constitute the upper 
member of the Coldbrook, as well as the shales and sandstones of Saint John, 
are but the hardened beds of sand, mud or gravel which formed the bottom 
or shores of the sea in which they were deposited, and afford unmistakeable 
evidence of the physical conditions which prevailed in the ages to which 
they belong. 

In the study of the rocks of the Portland Series, for reasons to be stated 
presently; it is very difiicult to draw satisfactory conclusions as to their 
origin, or to give any adequate idea of the period which produced them. 
As already remarked, they are of eartreme antiquity; and in the course of 
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subsequent ages have been so altered and disturbed, that few traees of their 
primitive character are now left to us. That the granites, syenites, gneiss, 
and mica slates, which constitute the great bulk of the formation-, are really 
fragmental deposits, in other words, that they were once merely accumula^ 
tions of pebbles, sand and gravel, is partly evidenced by the fact of their 
repeated alternations, which could only occur in deposits produced by shift- 
ing waters, and partly by the gradual transition from one of these beds into 
another, the former, perhaps, entirely destitute of any marks of stratifica- 
tion, yet passing into beds, which, except in their firmer texture, do not 
differ from the daily-forming deposits of our shores. 

In passing from the highly altered sediments of the Portland Series to the 
<5onsideration of the Coldbrook Group, which immediately succeeds, the 
recognition of the presence and mode of origin of its aqueous deposits is 
much less diflBlcult. Yet even here, owing principally to the effects of vol- 
<5ftnic action, the original character of th^ strata has been greatly altered. 
Passing over for the moment the consideration of its lower member, we 
have a succession of deposits, usually, though not invariably, of a somewhat 
coarse character, comprising rough sandstones, conglomerates, and grits. 
They are of great thickneefs, especially in the rear of Quaco, and are usually 
of a bright red or purple colour, the latter being the result, as observed by 
Mr. Matthew, of their association with volcanic outbursts. They may have 
been produced by the action of o<^ean currents^ but it is more probable that 
they were due to the effects of the waves, beating powerfully upon an 
exposed coast 

Between the rocks above alluded to as constituting the upper member of 
the Coldbrook Group, and the deposits which underlie the City of Saint 
John, the contrast is very marked. While in the former, beds of ooarso 
materials are almost universal, the Saint Jphn Group is, without exception, 
a collection of the finer sediments. Throughout the limits of its distri- 
bution, not one conglomerate or even a grit has been yet observed ; while 
the sandstones which occur interstratified with the slates^ are usually of a 
fine and even texture. 

In drawing our conclusions with regard to the origin of the rocks belong- 
ing to this group, we ar» no longer obliged to depend upon purely mineral 
characters^ Evidence of a much more satisfaptory nature is here afforded 
us, evidence which leaves no doubt as to the physical conditions under 
which these rocks were deposited. 

Allusion has already been made to the presence in the. Saint John slates 
of numerous markings, such as worm-burrows^ shrinkage-cracks, ripple- 
marks, and the impressions of drops of rain. All these are faithfully 
recorded upon the rocks, and are the witnesses left upon the shore by the 
waves and sun, of the period which produced them. They teach ub that 
that period, in this portion of the continent, was one of shallow waters, or 
slightly emerged sand-reefs, of coasts exposed to the alternate action of heat 
and moisture, coasts on which the impressions made by falling showers, or 
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the iaoveiQef^t0 of loarine auiinalfii, b^eoame hardened m the ron, to be after^ 
wards ^l^ed ^nd pres^rv^d by t)ie further acoumulations of saqd a^d claj. 

The evidenoe forded bjtbe markings alluded te, opincide9 T^ith that 
derived frcHU the organic eoaitentg Cff the b^ds. Trilobiteflj tiie moat ahainor 
teriatic foesils, are believed to have inhabited shallow waters. Some of the 
finer deposits, as suggested by Mr. Matthew, may be of deep-water origin ; 
but even these may have beep the result of slow and lopg cqntiniied attrition, 
in ^hallow but sheltered bays. 

6. Volcanic Accumulations. — Tl^ese are co^iflned to the lower member of 
the ColdbrooJ: Group, and are evident in their mineral composition as well 
as i|i the alterations whioh they have produced on adjacent strata. It must 
not, however, be supposed that the whole vast accumulation of the deposits 
constituting that member are purely igneous in their origin. Though 
largely composed of matter ejected from volcanic ventg, they also contain 
numerous beds of aqueous origin, and it would seem that the materials dis* 
charged by the former had, in most cases, been worked over, and re-^assorted 
by currents of. vater. 

In reflecting upon the enormous thickness and e:^tent of the Coldbrook 
lavas, one naturally asks the question, Prom whence did all this material 
come ? After the Upse of so many ag^, the question is not an easy one to 
answer. Successive accumulation^ have buried and concealed the ancient 
surface, powerful water-currents have held sway over the entire district, 
volcanoes of a later age have again altered and disturbed the products 
formed at the earlier period* Probably inauy dilEerent vents existed ; not 
mere ^rateri^ Hk^ tho^e of mpderA volcanoes, but extensive fissures, milest in 
length, wh^en^e isEiued the enormous floods of molten matter, or the shoiveiia 
of ashes, which now constitute the great bwlk of the deposits. 

We are indebted to Mr. Matthew for the recognition of one at least of 
these ancient volcanic openings. In his study of the racks ei^st and northeast 
of Saint John, that gentleman has r^ogniz^d, near Bolan's Lake, at the 
source of the Coldbrook, a ridgie of eruptive roeka, such as trap, hasal^ 
hyper^theiiute, &c., extending for a difltanc > of several miles, and probably 
indicating oAe of the principal vents or fiss ires from which the Coldbrool^ 
lavas 4owed. le approaching this locality j'om its sauthem side, the grar 
dually increasing quantity of volcanic beas, porphyritic and ashy slates, 
seem to point direptly to, this spot ea th^ir origin. This and other aimil^ 
vents, now filled with eruptive matter, are indicated upon the map by a 
bright crimson colour. 

€, JBMt 9f OrgmiiO Off^-r-Under this head are usually inpluded lirne^ 
9tone0, eiith^ with or wi^oat fossils, and coal, the former being the result 
of anin^al fKstdyity, t^e latt^ of vegetable accumulation. 

The great abundance of limestone beds in the Portland Group has already 
been pointed out, as well as thi^ fact that they are destitute of fbasils. We 
bave %vi only the geper^l cheraister and eaiociatiion of the beds on which 
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to base our judgment of their mode of origin. Mr. Matthew has pointed 
out the abundajice of magnesian silicates which they contain, and in. sug- 
gesting the idea that they are partly dolomitic, believes that they may 
have been produced by chemical deposition ; the entire absence of fossils, 
notwithstanding the partial metamorphism of the beds, seeming to dipprove 
the theory of organic secretion. 

It is, however, to be observed, as remarked by Professor Dana of other 
portions of the continent, that conditions favourable for the production of 
precipitated limestones on so vast a scale are not likely to have occurred, 
while the mere absence of fossils does npt necessarily disprove their animal 
origin, for '^ the sea which grinds pebbles and sand and makes fine s£ind- 
stones, may also grind shells and make an impalpable limestone.*' The 
same author also suggests that some of the more ancient limestones of 
America may have been produced by the accumulating sheila of minute 
animals, termed Rhizopods, all traces of which would be destroyed by a 
slight degree of metamorphism. Such may have been the origin of the 
Portland Limestones. 

The presence of graphitic laminae and thick beds of graphite, interstrati- 
fied with these limestones, indicates, so far as such remains can do, an 
origin near the level of the sea. It would seem that the theory of wave 
action on a coast, where calcareous beds were forming, but where also plaut 
remains might occasionally be deposited, offers the most satisfactory expla- 
nation of this difficult problem. 

JB, Mbtamorphism. — By this term is meant that alteration in aqueous 
deposits, characteristic of all the more ancient rocks, by which they have 
lost their original nature, become hardened and solidified, or as in extreme 
cases, completely re-formed and crystallized. 

In the rocks of the Portland Qroup, especially in those which constitute 
its lowest beds, this process of alteration has reached its utmost limit. The 
granites, syenites, &c., which form the greater portion of its bulk, are crys- 
talline rocks, and though probably once like the beds of sandstone, slate 
and shale of later periods, have now lost all trace of their sedimentary origin, 
and can with difficulty be distinguished from those which are purely igneolis. 
That the great majority of these granites and syenites are really metamorphic, 
however, cannot be doubted, as they may readily be traced merging into 
those of a stratified character, such as gneiss and mica slate. 

In the upper beds of the Portland Group, as pointed out by Dr. Dawson 
and Mr. Matthew, the metamorphism is less extreme. Vegetable accumu- 
lations have, however, been changed to graphite, the limestones have lost 
their colour, and the organic contents of both have been for the most part 
obliterated. All these changes may have taken place without the existence 
of diatinct volcanoes. 

In the Coldbrook Group, metamorphism is still a common feature, espe- 
cially in the Lower Member, bnt here it is most apparent in the effects of 
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Volcanic action. There has been, as observed by Mr. Matttew, a heal tneta- 
morpliism, wherieby the stratification of that member has been almost 
obliterated. 

Xn tlie Saint John Group, though the slates aiid sandstones of which it is 
composed have be^n hardened and compacted, the changes here alluded to 
liave been mucli less prominent There has been only & partial altenition 
of the beds, most marked near the western limit of the group, and grow- 
ing gradually lees evident as the latter is traced to the eastward. Besides 
the mere consolidation of tiie beds, whereby soft shales have been conviBrted 
into pompact semi-crystalline slates, this partial metamorphism is shown ia 
the efEectB produced upon the fossils of the group. The Trilobites and 
Brachiopods were probably as abundant in the neighbourhood of Saint 
John as elsewhere, yet here they are so excessively distorted as to be inca- 
pable of recognition. Farther to the east, at Batcliffe's Stream, they both 
Bire abundant and almost as perfect as when originally buried. 

C. DiSTURBANCBs AWD FOLDINGS. — To thosc familiar with the action of 
river and oceanic currents in forming sedimentary beds, the mere statement 
of the fact that the series now under discussion are composed of stratified 
deposits, will be sufiicient evidence that these deposits once occupied ^ 
horizontal position. That they have now lost this original horizontality is 
equally apparent to those familar with the general character of the groups, 
a fact which is nowhere better displayed than in the slates and sandstones 
of Saint John, these latter having been violently folded and twisted in every 
conceivable direction. The same is equally true, though less directly 
apparent, in the altered rocks of the Portland and Coldbrook Groups. 

How far the foldings and displacements which characterize these forma- 
tions, are the results of disturbances confined to the Azoic and Silurian 
Ages, or how far they may belong to succeeding epochs, it is Vferjr diflicult if 
not impossible to say. That most of them were produced at a much later 
period is conclusively proved by the fact, that the newer as well as the more 
ancient beds have been involved in the change referred to, a general 
parallelism in the direction and inclination of the folds being apparent from 
the bottom of the Ooldbrook Group to the upper member of the Devonian. 
The upheavals and mountain-making which marked the close of the latter 
age will best be understood after a more minute description of its several 
formations. Between the deposits of the Coldbrook Group, however, and 
the underlying beds, Mr. Matthew has observed evidence Of slight uncon- 
formability. 

That the Portland rocks had undergone some degree of flexion, independ- 
ently of the disturbances shared by them with the Silurian and Devonian 
Groups, seems f)robable from the succession of similar deposits in various 
portions of the mass. Mr. Matthew has thus recognized one synclinal fold 
at least, distinct from the great upheaval in which the rocks of this series 
were affected along with the deposits of later ages, and it is not unlikely 
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degree of certainty upon ihe conditions of the periods in which they were 

produced. That the date «f l^eir displicemetit and upheaval was long siib- 

Bequent to that of their deposition, there can be little doubt, and it is highly 

prol>able that they, like the Saint John and Coldbrook beds, were formed 

during a period of general quiescence. That they should be unrepresented 

south of the Portland anticlinal, where a wide hiatus exists between the 

Potsdam or Primordial and the tipper Devonian Gi-oups, may be due to the 

feet that this portion of the Province was then above the level of the sea, or 

else that the beds here formed were removed by denudation. The latter is 

probably the true explanation, as is evidenced by the fact that the character 

of the Saint John Group implies a subsidence pf the land when its upper 

beds vrere formed. 

In fine, we may consider the Silurian Age ai9 marked in 'New Brthaswick 
by a succession of minor oscillations, slight chatiges Of level, producing ialter- 
nations of differetit stratifted deposit^ biit with no disturbances or upheavals 
of great magnitude. lu many of these features it stands in marked oontmst 
to those which immediatdy succeed. 



BLOOMSBURY GEOUP, 



Thd Bloomsbtiry Group, like th6 Coldbrook which it closely resembles, 
comprises two very different series of sediments, the lower and older being; 
volcanic, while the upper and newer is of aqueous origin. These must he 
separately considered. 

A. Volcanic Bbds. — Distbibuxiok. — The most extensive and typical 0«- 
posure of the volcanic beds of the present group is furnished by the looality 
froQ^ which their name has been derived, the high hill called Bloomsbury 
Mountain, near the centre of the Parish of Simonds. This mouatait;^. a4 
described by Mr. Matthew, constitutes the western termination of a ridge 
of land extending northeasterly in the centre of the County, and appears tQ 
represent one of the ancient fissures or volcanic vents, from which^ during 
the Devonian period, were poured forth the lava, ashes, and sooria^ which 
now constitute the lower member of the Bloomsbury Group. The str^amla 
of eruptive matter, thus discharged, flowed from the central opening iq thr^if 
directions, northeasterly, westerly, and southwesterly, as indicated by the 
positions which they Ji6^ occupy. 

The Tipper limit of the Bl6^ni^btiry lav^ streaitift, triiidlri^ td the wfeit; 
may be traced in a lotig, though narrow, line of hills, froni the head of Blact 
Illver, below Loch Eomond, td Ooiirtn^y Bay. Removed by defaddatiott 
from the latter, the b^ds of the gfoup re-appear in the southern part of the* 
City of Baint John,- and again on the opposite side of the Harbour in the 
Town of Carleton. They are somewhat increased in biilk in the lattei^ 
place, but soon disappear to the westward under extensive accumulations of 
p<wipUocette^ grtt»^. AfSheldbti's Bolit,' ho^evet, and MftriAwagtniiBhi 
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rocks probably referable to the present group occur, and beyond in the 
peninsula of PisarincOy as well as on the Musquash Biver, and westward 
towards Lepreau. 

The second great belt of Bloomsbury layas, trending southwesterly, though 
in much thicker beds than those last described, is comparatively limited in 
distribution, reaching only from the central vent of Bloomsbury Mountain 
to the Millicent Lake, in the rear of Mispeck. The valley of Black Biver cuts 
directly across, and is largely included in the series referred to, and in its 
upper part forms the line of division between its two members. The thick- 
ness of the lower member, as measured by Mr. Matthew, has been approxi- 
mately stated at 2000 feet. 

Of the eastward flow of the Bloomsbury lavas, little is known. Notwith- 
standing the great thickness of the group near the sources of Black Biver, 
it can be traced but a short distance in this direction, being rapidly covered 
and concealed by the carboniferous deposits in the rear of Quaco. 

Chabactbrs. — At Bloomsbury Mountain, where the best exposure has 
been stated to occur, the following peculiarities have been noticed by Mr. 
Matthew : — 

^^ The elevation consists of basaltic trap, and is flanked on each side by 
beds of amygdaloid, trap-ash, and other products of volcanic origin, which 
also cover the crest of the anticlinal fold for two or three miles west of the 
hill. The succession of strata is best displayed on the south side of the hill, 
where they succeed each other in the following order : — ^Basaltic trap, un- 
stratified, of great thickness ; bedded basalt, amygdaloidal porphyry, bedded 
basalt, hornblendic trap-ash, micaceous quartzite, vesicular trap-ash slate ; 
thickness of the stratified deposits about 3,000 feet. There is also on this 
slope a volcanic conglomerate, viz., fragments of trap rocks imbedded in 
trap-ash slate. The quartzite resembles some of the finer beds at West 
Beach and Black River, and the porphyry is that alluded to in Gesner's 
third Keport, p. 16. The trap-ash slate is in many places full of irregular 
vesicles, the sides of which are coated with minute crystals of quartz, calcite, 
and specular iron." 

The remaining portions of the Lower Bloomsbury beds do not differ from 
those above described, except in the comparative infrequency of unstratified 
basalt. 

B: Sedimentary Beds. — D^aTRiBUTiON, — The deposits of the Upper 
Bloomsbury, of purely aqueous origin, are generally found in band* of vary- 
ing width, lying parallel to, and immediately aboye the volcanic deposits of 
the lower member. They may thus be traced, following the different distri- 
bution of the latter, ^most throughout its entire extent. The greatest 
development of the member is along the space between the Black and Mis* 
peck Bivers, and towards the foot of Loch Lomond. On the southern shore 
of the latter red sediments also occur, which have been doubtfully referred 
to the Coldbrook Group, but may possibly b# ^ continuation of the beds 
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last described. On the south-eaBtern side of the Bloomsburj axis, the upper 
member of the group again appears, but it is here a comparatively thin 
deposit, and occupies but a very limited area. 

Turning to the westward, this member is also but poorly represented, 
and at Courtnay Bay does not exceed a thickness of 150 feet. In Saint John 
and Carleton, as well as at Sheldon's Point, it is wanting altogether. 
On the west branch of the Musquash, however, in the village of Ivanhoe, 
reddisli sediments occur, resting upon the Portland series and over- 
laid by the Dadoxylon sandstone, and therefore belonging to the Upper 
Blooinsbury, but whether they have any direct connection with the deposits 
to the east, or are the result of some nearer and independent outburst, it is 
at present impossible to say. 

Characters. — ^In lithological characters the upper member of the Blooms- 
bury Group is very constant, consisting of fine-grained red clay slate apd 
reddish-grey conglomerate. Its thickness has been stated at 600 feet The 
rocks of this member, according to Mr. Matthew, constitute a passage from 
the volcanic beds to the sandstone of the (Little River) group above. As 
far as known they contain no fossils. 

AoE.^-The association of the Bloomsbury rocks with the Groups which 
are to follow, is conclusively proved by the general similarity of their de- 
posits, by tieir entire conformability, and by the absence of such perfect con- 
formabilily between these and the Primordial (or Saint John) rocks below. 
As the overlying beds have been shown to be unquestionably of Upper De- 
vonian age, there can be no hesitation in referring the Bloomsbury Group 
to the same horizon. 

Although occupying a large area in Southern New Brunswick, and attain- 
ing a great thickness, this group may be a comparatively local one, not 
directly representing ftny of the sub-divisions usually adopted in the descrip- 
tion of other portions of the Continent. 

TopoGBAPHiOAL FEATURES. — Although comparatively limited in their dis- 
tribution, the two members of the Bloomsbury Group, when present, occupy 
a prominent topographical position, and confer a very marked character on 
the sceneiy and physical features of the districts where they occur. The 
volcanic member, especially, rises prominently above the general level of 
the country, and has, more perhaps than any other series, been concerned in 
the peculiar configuration of the district east and southeast of Saint John. 

Reference has already been made to the westward flow of the Bloomsbury 
lavas, and t^eir separation into two belts near the foot of Loch Lomond, 
one turning westerly to the Harbour of Saint John, the other in a more 
«ootherly direction, towards the mouth of the Mispeck. These two belts, 
Jiow rising into hills of moderate elevation, are really connected through 
their whole extent, but from the effects of folding and denudation after they 
had been covered with later deposits, now present the appearance of two 
diverging ridges, enclosing a valley of triangular shape, qarrpw at its apejc 
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near the Bloomsbwry vent, and widening outward and westward towards 
the sea. Over the area now occtnpied by thk valley, which, however, had 
not then been formed, were deposited, during the succeeding Devonian 
epochs, the sedimentary beds which now constitute the Little River and 
Mispeck Groups. 

Agricultukal Capabiliubs. — ^Being of limited and comparatively local 
distribution, I have had no opportunity of personally examining the fertility 
of the land underlaid by the Bloomsbury Rocks. Mr. Matthew, however, 
to whom the group is familiar, describes the district which they occupy as 
bold, but in general clothed " with a generous forest growth." 

Useful Minerals. — So far as known, the Bloomsbury Group is destitute 
of metallic ores, or other minerals of economic importance. 

LITTLE RIVER GROUP. 

In the remarks on the topography of the Bloomsbury Group, it was stated 
that the two diverging lines of volcanic hills, which represent the course and 
position of the Bloomsbury lavas, are the bounding ridges of a valley, in 
which now lie the later beds of the Devonian. The first of the series thus 
included, resting on and conformable with the underlying beds, is that to 
which the above name has been applied. 

The Little River Group consists of two members, one of coarse and the 
•otherof comparatively fine ingredients, termed, from the characteristic fossils 
which they hold, the Dadoxylon Sandstone and the Cordaite Shales. Though 
intimately connected, they do not invariably occur together, and fbr this 
reason as well as others, will be separately considered. 

-4.— DADOXYLON SANDSTONE. 

Distribution. — The lower member of the Little River Group, to which 
the preceding name has been applied, immediately succeeds and rests upon 
the npper member of the Bloomsbury. Folded with the latter into a de- 
pression or troagh, it has been traced by Mr. Matthew in a double curve 
extending from Manawagonish, west of the Harbour of Saint John, around> 
and along the southern flank of, Bloomsbury axis, maintaining throughout 
this district a nearly tmiform width* 

On the eastern side of Courtnay Bay, it first appears near the month of 
Little River, and thence following the line of the Bloomebury beds belorw it, 
extends northerly and easterly towards the head of the Mispeok, bedng very 
wiell exposed at Mount Prospect, abont four miles east of the Oity. Near 
the soarces of the Mispeck the band of these rocks bends slowly around, 
a.fisumes a southerly direction, and follows the last named stream to within 
a few miles of its mouth. Again changing its direction, it now flanks the 
end of the Bloomsbury ridge, and extends in a narrow belt eaetwardiy as 
£a.r as the east branch of the Black Biver. Beyond the latter, aa fai* as 
koown. It rapidly di«|ippears* 
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To the west of Saint John, beeidea the locality at Mlmawagonisby the 
Dadozylon Sandstones have been observed by Mr. Matthew and myeelf on 
the west branch of the Musqnath Kiver, in the village of Ivanhoes resting: 
upon a deposit of the Upper Bloomsbuiy and overltud by Cordaite Shales^ 

Charactbrs. — ^It has already been remarked, when describing the charac- 
ters of the Bloomsbory Group, that the red deposits, which form its upper 
member, constitute beds of transition between that group and the one now 
under consideration. 

As indicated by the name it bears, the Dadoxylon Sandstone is chiefly 
composed of coarse materials, though less so than in the group which imme- 
diately preceded it While the upper beds Of the latter consisted chiefly of 
reddish conglomerates, the present series is composed of a hard grey sand- 
stone, associated) however, with occasional beds of grit and layers of dark 
grey shale* The transition above alluded to consists, therefore, in a gradu-* 
ally increasing fineness in the sedimentary beds, indicating changes in the 
physical conditions under which they were deposited. 

In Irthological characters, the Dadoxylon Sandstone, as described by Mr* 
Matthew, is remarkably uniform and constant, and has been of great service 
in the study of the geology of the section now under consideration. But 
the chief interest which attaches to this deposit^ is derived from the abund- 
ance and wonderful perfection of the organic relics which it holds, the first 
undoubted'relios of a land vegetation in the long series of formations which' 
have so far occupied our study. A d^ail^ account of these plant remains, 
and of tbe loeaHties in which they occur, will befound in a later portion of 
this Seport, 

B. — CORD AITE , SHALES. 

In the. consideration of this, the up^r member of the 'I«ittlefmver;G^QPf ^ 
we have presented for. our study by far the most useful and iAterestingi 
deposit which occurs, in this portion of Kew Branswick, if not indeed 
in the whole Province^ Recognizing its economical importance as a rich 
metalliferpus series, it has been, one^f the special obrjeots of the.pEesent^ 
survey to ascertain minutely the distributipn, aj^^e ajad ch^meters.of thei- 
rocl^,,conipo8ing.it, and to mark, its limits accurately as the great copper-: 
bearing, groflp oJf Lower New Bi?unswi«k*; Although the gifeat^ portion' 
of the, cpm}i,try occupied by thisc series. is- stall uncleared, and;among the^ 
wUdesti and.. most rugged, in the Proyinoe^ /we have sa far succeeded! in 
tracing out its rock formations, that the limits of the .latter nmy now he- 
looked upon as approximately, fixed, attherSfvme time that its. age and pro* 
ductive metalliferous character are satisfactorily established* Aa the de- 
tails of this examination are. of great importance,. I shall here describe the,' 
observations jnade more minutely thaji in the ^^a^e of the preceding groups 
iaai bcien deemed necessary* 

DifixaiBCTxoN. — It will naturally be supposed, that, forming as they do' 
two.n)iCiXn{|;)^.i:« of, a, single group^ thi^P^Q^lw^aaf)4^n0/.a^d»ifiopdAit)^; 
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Shales should be intimately associated and occur together, and that the dis- 
tribution of the former should be a general indication of the position of the 
latter. While, however, this is true as regards that portion of the group 
occurring in the neighbourhood of Saint John, it has been ascertained that 
the Dadoxylon sandstones constitute a comparatively local deposit, while the 
shales which succeed, spread much more widely over extensive districts, both 
to the east and west 

On the eastern side of the Harbour of Saint John, the shales referred to 
are first met along the coast near the mouth of the Little Biver, where they 
form a narrow band lying between the embouchure of that stream and the 
promontory of Red Head. The band of rocks thus appearing, though nar- 
row at the coast, widens as it is traced into the interior of the peninsula, and 
follows approximately the curve already pointed out as marking the distri- 
bution of the subjacent sandstone. The line of its outcrop may be readily 
traced on the geological map, forming a sharp and somewhat irregular 
curve, extending from Red Head to the Mouth of the MiBpeck. In the latter 
portion of the curve, owing principally to a fpld in the strata, the rocks 
occupy a somewhat wi(ler space than is covered in the former. 

Terminating on the coast at the locality last mentioned, the Cordaite 
Shales, now trending southwesterly, seem for the moment to be lost in the 
waters of the Bay. Like the sandstones which underlie them, however, they 
follow the curve of the volcanic beds of the Bloomsbury Group, and doubling 
the promontory, which marks the southwestern termination of the latter, 
reappear along its eastern flank, still resting upon the Padoxylon Sandstone, 
and extend in this direction to the mouth of Emerson's Creek. Along this 
portion of their distribution, however, between the Mispeck and Black Rivers, 
there is a great difference in the character of the group observable, so great 
a difference, indeed, as to have caused some hesitation in assigning these 
beds to their true position. They occupy the coast from the point south- 
west of the Millicent Lake, including Beveridge and Thomson's Coves, as 
far as the mouth of the Black River. On the eastern side of the latter they 
extend along the shore to Emerson's Creek, and in the interior to a some- 
what greater distance, but from this point are rapidly covered with the car- 
boniferous deposits which extend to Quaco. They reappear, however, north- 
west of the last named place, and eastward of Tynemouth or Ten Mile 
Creek, where they rise into a low ridge, consisting chiefly of the conglome- 
rates at the base of the series, and are crossed by all the principal roads 
leading in this direction. 

The same series has also been observed on Yaughan's and Macomber's 
Brooks, northeast of Quaco, covered as before by carboniferous deposits on 
its southern slope, and to a less degree on its northern also, where, however, 
it is succeeded, at a very short distance, by beds of the Lower Coldbrook. 
Owing to the disturbances and foldings alluded to in the description of the 
latter, the whole vast mass of the Lower and Upper Bloomsbuly, Saint John 
Slates, and Dadoxylon Sandstones, have mostly disappeared, and we here 
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find beds even below the base of the Siluriau ajmost side by side with the 
shales of the Upper Devonian. 

From Vaughau'a Brook, in the neighbourhood of Quaco, the TJpp^r Mem- 
ber of the group now under consideration begins rapidly to widen, and to 
the eastward soon attains an enormous development. Higher members than 
those last described appear at Melvin's Beach, and thence, with the excep- 
tion of a few isolated cal'boniferous deposits at Salmon River,. Goose Creek, 
and Martin's Head, extend with a bold and unbroken front along the coast 
to Point Wolf, at the western limit of Albert County. They thence no 
longer keep the shore, but, pursuing their normal course, may be traced in a 
series of bold high ridges as far as Shepody Mountain. 

While the southern limit of the group is thus uniform and regular, the 
line whicb marks its northern boundary is more difficult of recognition. 
Owing to one or more immense synclinal folds, the area covered by these 
rocks is enormously increased, and from the limited space occupied near the 
sea coast, behind Quaco, now widens until it embraces the whole extent of 
country* south of the Shepody Road. Oh the latter thoroughfare the rocks 
of the group were first observed near Wallace's Post Office, in the Parish of 
Hammond, King's, and near the source of the Great and Little Salmon 
Rivers. On the last named stream they were found to occupy the whole 
country southward to the coast. Whether they similarly occupy the entire 
valley of the former has not been ascertained, the difficulties of descend* 
ing these rapid and mountainous water-courses, through a country without 
a settlement, being of too difficult a character to admit of exploring both of 
the above named streams. The limits of the group in this direction, hoir«> 
ever, cannot vary far from the outlines as laid down upon the Map. 

Following the line of the Sheipody Road from the point above mentioned, 
the rocks of the present group, or ^^ coast series " as it may conveniently be 
termed, have been distinctly traced t^ the eastward as far as the high lands 
back of Hopewell, while deposits, probably referable to the same series, have 
been observed at a great variety of places both in the County of King's and 
eastward in that of Albert. These will be severally referred to in the re- 
marks on the characters of the group; 

In general, it may be stated that the upper limit of the series is a line ex- 
tending nearly nortiherly from the vicinity of Quaco, crossing the Shepody 
Road near the sources of the Salmon Biver, thence extending in the same 
line so as to include a large area in the Parish of Hammond, to near the 
sources of the PoUet River. It follows the line of the Shepody Road east- 
ward into Albert, and certainly includes all that portion of the latter country 
which lies southward of that road, between it. and the sea; while the charac- 
ter of the metamorphic series which appear to the northward, would seem 
to indicate even a wider distribution. ILike all the older formations in this 
portion of the Province, the Little River Group is progressively covered to 
the eastward with carboniferous deposits, which at Shepody Mountain finally 
cap the subjacent metamorphic beds, and form their well-marked e^sterQ 
termination. 8 
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Before the commencement of the present season's work, our knowledge j 
of the extent of this most important group was fimited to the area i 
immediately about Saint John, and eastward to Black River and Gardner's i 
Creek. We have now succeeded in fixing its true limits in this direction, 
and in giving to it a distxibution which, to saj the least, is as gratifying as it i 
was unexpected. j 

But not only have these metalliferous rocks been thus found to occupy 
such an extensive area to the east ; they have also been found to spread ^ 
widely to the west, and to give promise of valuable discoveries in a region j 
to which, as yet, but little attention has. been paid. I refer to portions of the , 
peninsula gf Pisarinco, west of Saint John, and to a large district, south 
of the Musquash River, between the Lancaster Mills and Chance Harbour. 
Their distribution in this direction will be best understood after a descrip- 
tion, of the characters of the group shall have been given. 

€s4RACSBR^,-^t> passing- from the I«owei? to the Upper Member of the 
Litde River QroQp, ther transition which we have already pointed. out as 
xnarkis^ the ohang9 from the Upper Bloomsbury bed» to the Dadoxylon 
Sandfttone* attairn its iMaimam, the Cordaite Shales, aa their name indicates^ 
bisiiig ohiefty an aceumulatioo o| the finer sediments. Such changes from 
coarse conglomefaibeie;t<>: sandstones^ and from sandstones to shales or lime- 
akones^ are of conetwt ooeurreace in geological history, and are of the high- 
est importance, indieatiiig as they necessarily do, j^eat physical or geo* 
graphicid chaogest in the QirojumtStanoes: ucKler whieh the formations were 
deposibedii 

In the group bjefiMie u^.the transition fiH>m cearse to finer sediments is 
veiry gradual,, and eve&r m the member wie iure now? considering, though fine 
fllbtes and shales, con^tutte its mosit commfon feature^ many of tlie latter are 
magh in texturei, aiod there, aire frequent altematioiM of coarser beds. Salld^ 
•tonea, qoactaitea woA: grits, are not of unfrequent oocorrenoe, am) in some 
localises, especitdly where the upper liiyev8,are founds oonglomerates appear. 
As there ie much variety in thiB rMpeot, and as the area» coveted by this 
group of rocks is a very large one, it will be B0e€issa2Q^ to describe the pecu- 
Iznrities of eaoEi. locality, separately. 

a. From Little Biver to Mispeck.-^Ia this portion of the series, the position 
of which has been already traced, we find the most characteristic and typical 
exposures of the beds, or at le&fit those which best display the peculiarities 
of structure and composition, upon which are based the name and associa- 
tions of the group. At the locality north of Mount Prospect, where the 
series was originally studied by M*r. Matthew, all the above varieties of rocks 
occur, viz; grey, greenish and red shales; reddish and grey sandstones, 
grits, and conglomerates ajt^rnatilig with the shales. In two thirds of the 
t^ckness of the Utter that gentleman has observed as many as* thirty seven 
distinct alternations with the coarser beds, varying from two to forty ffeet 
|n thickness, and indicating, as above explained^ an eq^ual number of changes 
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in the direction, foree, or depth, of oceanic carrents. In the upper third, 
according to the 8ame authority, the sandstones become redder, and some 
thick beds of a coarser conglomerate appear. 

Near the upper limit of the group, a tendency is again apparent to accu- 
mulate deposits lof the coarser kinds, the beds thus characterized forming 
beds of transition to the lower sediments of the Mi^peck Group. 

From Mispeck to EmersorCs Cntk. — ^Allusion has already been made to the 
occurrence between the above-named localities of a series of highly altered 
rocks, so diff<BTOnt in tibeir composition and characters from those of any 
other series in this portion of the ProTince, that much doubt has eidsted 
with regard to their true relationships* 

The rocks in question, stretching along the coast for a distance of several 
miles, from Cape Spencer to beyond the embouchure of Black Biver, consist 
of a thick series of micaceous slates, imperfectiy formed granites, or semi- 
granitic sandstones, with some volcanic beds, eonglomerotes, grits and lime- 
stoaea. At Beverid^ Cove and West Beadi, Mr. Matthew has observed 
the following succession : — 

Ist Red clay slate, and grit, and coarse reddish micaceous slate, resting 
upon the Badoxylon Sandstone. | // 

2Dd. A thick mass of granulite, and imperfectly iota^td. gi^hite, With 
beds of trap-ash. 

3rd. Grey micaceous slate. 

4th. Keddish sandstone and grit^ overlaid by coarse c6ng1i^nietat6, holding 
beds of haemaUU. \ v. 

5th. Dark grey micaceous slate, and basalt, (stratified T). 

A short difltapee to the eastward, the quasi-granite passes intb schist^ 
abounding with volcanic ash beds, and overlaid by ^milar strata containing 
seveial large beds of irpn ore. Further east in the same metamorphic series 
are a number of thick belts of impure limestone much altered, and hard claj ' 
date with copper pyrites. ^ 

The limestones may be seen ne^ the entrance to the sHtlement of blacky 
Biver, on the Mountain Road from Loch Lomond, and, as described by Mr. ^\^ 
Matthew, appear to be on the line of a minor synclinal fold, l^hey are 
covered by shaly beds, holding imperfect remains of plants (the only plant 
remains found in this series east of Cape Spencet-,) and are tinged of a gl^eti 
colour by the decomposition of the copper pyrites which they hold. Aboir^ 
the shaly beds are heavy accumulations of granitoid sandstoties, like those 
above alluded to in the sectional list, associated with ar^Uo-micaceoos dates. 
The latter would appear to be, with the exception of some traps, the hijg'hesf 
beds developed at this locality. 

From Emer^oafCs Ortek to ihe regum behind QuacOf the Cordaite ^Shales are 
chiefly i^presented by a long low ridge^ consisting of heavy beds of red Qon* 
glomerate and dark red slate, and are continuous with the £rst member of 
the j»^% ea lowd ft* .^werii^e §ove. In tl^e weat^rp part (^ t]^ J^jf^ 



60 UPPER DEVOKIAN AGB. 



/ 



River settlement, they have been observed by Mr. Matthew resting con- 
formably on the Dadoxylon Sandstone, and therefore representing the base 
of the series. They thence continue to the eastward, but as noticed in the 
remarks on their distribution, are mostly, if not entirely, covered arid obscured 
by carboniferous deposits. They may be seen on the old road to Quaco, 
about four miles from that village, and consist of red metamorphic slaty 
conglomerates. 

On Vattghan's and Macomber's Brooks, four miles northeast of Quaco, 
the same series again appears, still at the base of the Cordaite Shales, and 
consists of the following rocks, in descending order; 

1. Grey conglomerates with angular pebbles. 

2. Keddish conglomerate with red slate pebbles, (also red slate ?) 
8. Pale reddisli grey sandstone. 

4. Conglomerate, like No. 2. 

{^. Slaty grit, (dark reddish brown.) 

The section is terminated, between four and five miles out, Ijy volcanic 
tocks of the Lower Coldbrook Group. 

^^ Eastern portion of Saint John County^ including the Coast and the Little Salmon 
Itiver. — Although not developed in the immediate neighbourhood of Quaco, 
the Cordaite Shales begin, from the locality last described, to widen in the 
limits of their distribution, and soon attain an enormous development, in- 
cluding, as before stated, the whole district along the coast and south of the 
Shepody Boad, far into the County of Albert. 

The series first strikes the Bay about seven miles east of Quaco, in high 
bold ridges, at Melvin's Beach. It here consists of micaceous slates, but 
exhibits no features of especial interest. Between Melvin's Beach and the 
mouth of Little Salmon River, no examination has been made, unfavourable 
vreather preventing the carrying out of our designs in this direction. ' t^rom 
the observations made on the last stream, however, and along the coast to 
Point Wolf, it may with much probability be inferred that no essential dif- 
ferences of structure will be here displayed. The observations referred to 
will now be given. 

Little Sglmon Miver.-^Vvom the position and course of this stream, taking 
its origin in the lower part of the Parish of Hammond, (K. C), and thence 
running almost due southerly to the coast, it was hoped that its examination 
would be attended with, very important results^ and that the entire series of 
rocks, from the base to the summit pf the group, might, be passed over in 
their true succession. It will however be seen that these expectations, owing 
to a folding of the strata along the course of the river, have been but partly 
realized. 

After reaching the head-waters of the Little Salmon River, where the latter 
is crossed by the Shepody Road, a division of our party was made, Mr- Mat- 
thew undertaking the arduous task of descending the stream above named, 
While Mr. Hartt and myself examined the district northward to the Parish 
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of Sussex, tod thence eastward along the Sfaepody Road into the County of\ 
Albert ^ 

As descriptive not only of the geology; but also of the topographical 
features and general aspect of the country occupied by this band of rocks, 
I here add Mr. Matthew's observations, as graphically given in his own 
words. 

Crosfiitig from Wallace's Post Office on the Shepody Boad, three miles 
over level and uhdulating land, the river was reached at a bridge, about eight 
miles above its mouth. ^^ Below the bridge, fbr the first two miles, the val« 
ley is nai^ow, and shut in by lofty and steep hills from 160 to 200 feet high. 
The rocks which appear along the sides of the stream are chiefly schistose, 
becoming coarser in texture as the Upper Falls are approached. At the 
bridge, and for a mile below it, the bed of the stream is filled with shingle 
and boulders, though ledges of slate of pale bufiT, grey, reddish, purplish 
and greenish colours, appear at intervals, (apparently talcose, though in 
reality micaceous.) 

I^eai" the Falls, beds of greenstone may be seen interstratified with blueish 
and grey ftlaty midetceons grits. At this point, the depression through 
which the river runs is no longer a valley, but becomes a narrow gorge or 
ravine shut in by precipitous hills, increasing in elevation as the coa^t is 
approached, from 250 to 400 feet high. One elevation opposite Carleton's 
Mill is said to rise to the height of 500 fleert. 

For six miles the bottom of the gorge is very rough, and the stream is 
broken by frequent falls, rapids, and eddies. So tortuous does it become, 
that in many places* the bed of the stream and the course of the valley can- 
not be seen for a distance of more than from two hundred to four hundred 
feet. At a mile from its mouth, the latter, although still narrow, enlarges 
and terminates abruptly at the shore of the Bay, between high hills. 

For two miles from the Upper Falls, passing the Little Ffdls, and as far 
down as the Lower Falls, little else is met than a grey clay slate, frequently . 
tinted with green and blue, and somewhat indurated. For three miles below / 
the Falls, passing the points known as " The Long Eddy *' and " Keyhole,*', 
the only rocks seen were thick homogeneous beds of clierty or jaspery slate,; 
(variegated with red, purple and grey colours, and sometimes beautifully; 
striped with various shades), except for a short distancj?, where the stream' 
crossed beds of purplish and greenish slate, holding shining films of chlorite. 

Haifa, mile from the Mill the grey clay slates noticed above, were again 
met with, and from the Mill to the Bay shore we re-crossed the micaceous 
slates, grits and conglomerates observed on. the upper part of. the stream* 
On the shore, eastward of the entrance, my attention was called to a small 
quantity of copper ore (associated with much iron pyrites) occurring in the 
slates at that point, but no regular veim was seen." 

From (Tie Head of Little Salmon Biver to the boundary of Albert County. — 
While the examination of the distrioi intersected by tb» Little Bidmon 
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lEUi^r WM b0H]£ vfidertakeo, as Abo?e detcitbed, bj Mr. Matthew, 

tioDs of a similar character were made by Mr. Hartt and myaelf oa tbe 

country Ijing to the north and nortbeaat of the same stream. 

Alkiaioa hm previoagly been made in the remarks on the Coldbraok 
Group, to a band of Tolcanic rocks, crossing ti&e Parish line between Snaaex 
and EUimmond, and near the Manganese mine of Mr. Davidson. Parsoing 
a southerly coarse from that locality, the first tocks of a difierent diaracter 
are seen near where tiie Crow Brook, a branch o{ the Great Salmoa Ri^er, 
croeses the Shepody Road. They consist o£ pink granites, or aemi-gnuiitic 
filtered sandstones,. probably not eruptive. From Crow Brook to Sazid'a 
Jiake, near the Shepody Post Office, the rocks are micaceo&s alates« 
pyriti^rons goeissoid ^late, and slaty grit. 

To the eastward of the Shepody Post Office, for a distance of one mile, «ad 
tib^mee northward to the Tieinity of Pleasant Lake, no maiked difference is 
apparent, until die latter is approached. The first rocks seen are granitic, 
much like those near Crow Brook, but are here partly gneisaoid, and 
distinctly iaterBtratified with slaty beds. The latter are almost talcoee, 
and m^ch contorted, having, however, a general strike of N. GO® £., and a 
northerly 4ip of 4^®. The altemation of these two kinds of rocks eootiaiMB 
fpra.distaoce of several miles. 

. Tailing north alonig the eastern branch -of the Littie fialmen River, the 
same series continues, without, however, the granite beds, to a point above 
a mile west of the Pleasant Lake, in the Parish of Hammond. At this point 
the following rocks were observed : — 

1^. Yeiy ocMppset, dark greewflb sltsied sendftone. Str. N. 75^ E. Bip shout T. 

2nd. Ths sbors pssses, by contsining pebbles, into an indistinct eeeglomente. 

8rd. The same si tht sbiwe, but cherty. 

4th. Trappsan (slightly mnygd^loidal) slsty conglomerates. 

5th. Light grey congloQierate, with dark oliye green spots of chlorite. 

6th. A bed of chert. 

From the presence of -volcanic beds, it may be inferred that the rocks 
above enumerated may possibly belong to an eastern prolongation of the 
Coldbrook Qroup,* and that the latter here marks the northern limit of the 
Cordaite Shales. From Pleasant Lake eastward the rocks are again inter- 
stratified granitic and gneissose sandstones and slates, as far as the boundary 
of Albert From where the latter crosses the Shepody Road to the seitle- 
ment of Great Salmon Biver, a distance of about eight miles, the only rocks 
seen were similar to those above described, viz., micaceous slates, of grey 
and purple colours, and gneissoid sandstones, succeeded as the Bay is ap^ 
proached, by ehloritic and clay slates Hke those of the Little Salmon River. 
The latter extend westerly, including the Gordon, Alma, and Williams Copper 
Ifines, as &r as, and beyond Point Wolf, being, however, separated from the 
coast by a narrow belt of carboniferous sandstones and conglomerates. 

*U 19 possible, and even probable, that other ontcrops of this and the retnaining older groups may yet 
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'^ Frmh MuVfbC^ Head i^ Point Wolf.-^Uwmg n^w d«£scri>b«d tho dietrict 
along and south of the 8hepodj Road, we must next retrace our stiep^, and 
retaming to the moutii of the Little Sahaon.Biytr, examine the* seriea as 
exposed al^ng the ooast. 

Between the last named stream and Martia'a Head^ the rocks of the coast 
belt line the shore, hut exhibit no features of eapecial intsjce^t, with the ex< 
eeption t^at th^y hold oocasional indications of copp/Qr ore. Th^ promon- 
tory of Martia's Head is partly composed of the. presemt serias> and partly 
of roeka of a later age. The former rise into hills of considerable elevatioA 
on the main land, and again reappear, at the^ extremity of the point, forming 
high, bold ^lu&, of a pe<;uliarly wild aud forbidding, aspect. They her0 
oonsist o£ red and green mieaceQU(S. .slates, holdii^g nuiperous quartf veins 

^ and seams of specular iron. Gate spar of a fine blopdrred colour is ^so 
comm^ii ill the ereyiees of the roclc Reddish beds predominate near the 
base, of tbe series while greep epidotip plates ai^e more a]|;>andant in the 
upper pfai^. The whole grou.p of rocks, is much disturbed, and hai» been 
raised to ita present elevation by eruptive agencies^ apparent in the largo 
masses of greenish porphyry and epidote, which aro well exposed at the 

I oater extremity of the, diflb. Mfmy of ^^ slatep^ are ehloritic, and hold 
veins of quarts; and oalc-spar, with, small quantities of Sulphuret of Copper; 
They are occasionally penetrated with trappeau dyk^^ and contain a few 
small seams or veins, of poor asbestus. 

From Martin's H^ad to the Yemon Mine^ the distance by water is about 
three miles. Directly in the rear of the former, the rocks of the coast-belt 
rise into hills of moderate elevation, and extend along the shore as far as the 
mouth of Qoose Creek. They consist of dull purple,- red and green slates, 
conglomerates and grits^ the slates i)eing very hard andr compact, andaeamed 
through and through with veins of quartz^ from a few inciiefr to as much 

I asfour feetin thiekness. 

At Goose Creek the older metfimorphic series-is separated from. the Bay 
by a small deposit of Lower Carboniferous age,, but again reappears, witli 
the same characters as above, at a point about one mile distant from the 
Vernon mine, and thence occupies the shore without interrupiiou as far as 
the harbour of Point Wolf. In this portion of its development, and espcr 
cially at the mine above named, the beds are much altered pmd disturbed by 
igneous ejections, which have not only produced foldings and irregularities, 
but have also greatly changed their colour and general aspect. Epidote is 
espectitlly abundatrt, and dykes of trap penetrate the rocks in afl directions. 

i From Point Wolf the rocker of Uie coast series were fbund t^ extend 

casteri'y, occupying the entire district south of the Shepody Boad, as far as 
the village of Hopewell, being, however, separated ftom the Bay by Carbon 
niferotra deposits,- as* indicated upon the Map: They are similar in every 
way to those of the Salmon River mines, and at various points' (hereafter 
enumerfrted) show indications of copper ore. At Hopewell they again ap- 
proach the sela, and constitute the high land in the rearof the village, being 
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well exposed along the line of the Crooked Creek, and finally tenniaate in 
Shepody Mountain. 

'Fi'tm Salmon River to Elgin. — ^While the rocks of the coast belt have been 
shown to occupy the whole district south of the Shepody Bead, observations 
at various points would seem to indicate that most of the country north of 
the latter is also composed principally of beds belonging to the same group. 

In the examination of a section extending across from the mouth of 
the Great Salmon River to Elgin, the only rocks differing from those of the 
coast belt were observed on either side of thfe great valley of the Ooverdale, 
and consist of highly altered semi-granitic rocks, approaching protogine. 
These would seem to form two prominent anticlinal ridges, with the slates 
and shales of the coast belt resting on their sides. The latter occupy an 
extensive district in Blackwood Block, (where they contain copper ore), and 
again in the rear of Elgin and along the Pollet River. They are well exposed 
between the two Falls of the latter stream, where they consist of clay, 
chloritic and micaceous slates, with dark blueish and reddish pyritiferous 
quartzites. These are associated with trappean (?) beds of green epidotic 
rock, and dykes of felspar porphyry. 

Many of the rocks at this locality recall those observed in the neighbour- 
hood of the manganese mines in Sussex, and may with the latter constitute 
a part of the Lower Coldbrook series. Their resemblance to the coast belt, 
however, is still more marked, and they have been so represented upon the 
Map. If the latter be the true view of their relations, the locality is an in- 
teresting one, as in that case they seem to represent the metalliferous portion 
of the group. 

The section last described may be considered as comprising the ex- 
treme width d.ttained by the Cordaite Shales, a distance of not less than 
twenty eight miles. It would be extremely interesting to ascertain how far 
this enormous widening of the series is due to synclinal folds, and how far 
to an actual thickening of the deposit. ' It would seem that the reversal of 
the beds observed by Mr. Matthew on the Little Salmon River extends 
easterly into Albert, and the syenitic and protogine rocks behind Elgin, 
and south of the Coverdale, may represent corresponding folds in the upper 
portion of the district. Owing, however, to the distribution of the drift, 
which covers all except the southern slopes of the valleys, the only dips 
observed were on the latter and were northerly. 

Prosser Brook and Caledonia Mountain. — ^From its extreme width along the 
line from Salmon River to Elgin, the group before us narrows but little as 
it is traced to the eastward. It undoubtedly occupies the whole of the great 
central unexplored portion of Albert County, and may be seen at many 
points around the border of the latter. Here, however, it exhibits some 
new features worthy of more special notice. 

The most ready means of access to the interior of the wild lands referred 
jto, is by a somewhat rough road extending southerl^r from the Carboniferous 
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basin, aqd following the course of what is known sa the Prosser Brook, a 
branch of the Coverdale Itiver. This road and stream penetrate to within 
a few milas of the central point where the Parish lines of Elgin, Harvey 
and Uillflbproagh meet each other, and furnishes a geological section of 
mach interest. 

From Elgin to the mouth of the Prosser Brook, the only rocks are sand- 
stones and caIcar«o-bitaminons shales of Lower Carboniferous Age. The 
latter also extend, for a distance of about two mileS) southward of the point 
where the Prosser Brook forms its junction with the Coverdale. The 
stream then intersects, and in a narrow and wild gorge passes through, a range 
of hilla^ overhanging the road in cliffii certainly as much as 500 feet in 
height. Along the sides of this gorge, which is about half a mile in length, 
the rocks are well exposed, and are similar to those observed, and already 
described, as occurring along the road from Kew Ireland to Elgin, near the 
upper part of the Coverdale. They are as follow, the suecession being in 
descending order, and in a southerly direction : — 

1. Carboniferous rocks, resting unconformably on 

2. Granite and altered pyritoos slates, interstratified with trap beds. 

3. Altered oooglomerate and slate. 

4. Syenite aad gneiss. 

5. Altered febpathic slates. 

6. Oneissoid and syenitie beds, the latter holding veins of epidote. 

7. Altered shales. Str. E. & W. Dip SO"" N. 

8. Dark trap or altered slate, forming a bed eauclosed by syenite. 

9. Gneiss. 10. Dark compaet trap. 11. Syenite. 

The section is terminated by the last named rock^ which forms the 
northern side of an extensive and apparently fertile valley, running easterly, 
and from its position evidently continuous with that observed near the 
fiources of the Coverdale. This valley, which is of moderate width, is filled 
with diluvial detritus, and no oi^terops of rocks in situ were observed. 
Crossing to its southern i^de, however, and nearly opposite the first des- 
cribed gorge, is another somewhat similar, but less bold, into which we 
were enabled to penetrate l>ut a short di^ta^ce. We here foupd a tolerable 
exposure of Lower Carboniferous shales, holding Ganoid fishes, and in every 
way similar to those of the Albert mines. The shales probably occupy the 
greater portion of the valley, and extend in the direction of Baltimore, which 
is but a few miles distant. Their outcrop, howev^, is but small, and the high 
bills, which rise abruptly around them, ^re evidently composed of metano^or* 
phic rocks^ similar to those observed in the other portipns of Albert County. 

Baltimore and Caledonia. — Between the mouth of Prosser Brook and the 
settlement of Baltimore, in the Parish of Hillsborough, following the line of 
the road, the only rocks observed are Lower Carboniferous. We may, then, 
consider this line as marking the northern limit of the Cordaite Shales, if to 
that sOTies all the deposits above described may be properly referred. Our 
next observations on the group were made at the last named locality. 

9 
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Leaving the Baltimore Oil Works, which rest on the Lower Carboniferoas 
bituminoas shales, and driving in the direction of Hopewell, the land rapidly 
rises, and rocks of the older series again appear. They are first seen aboot 
a mile above the works, and here consist of hard greenish-grey altered slates, 
(Str. N. 75° W. Dip 40° K) The high land thns formed, and which is 
commonly known as Caledonia Moantain, constitutes an extensive and 
moderately level table-land, extending to a point within a few miles of the 
coast, near Shepody. Along the top of this elevated plateau, the rocks are 
hard compact clay slates, (Str. K. 80° W. Dip 50° N.) extending to a point 
near the Parish line between Hillsborough and Hopewell, where they are 
succeeded by exposures of a true granite. The latter is abundant, and ex- 
tends for some distance, being succeeded by syenite and syenitic gneiss, and 
subsequently, near the southern border of the plateau, by thick beds of olive- 
green, purple and grey micaceous slates, which are in every way identical 
with those of the coast belt. Kear this point a quarry has been opened in 
the slates, which were thought useful for roofing purposes, but so far as they 
were seen by us, they seemed far too soft and splintery, as well as too 
irregular, to be of any value for that object. 

It will be noticed that there is a marked similarity, both in the character 
and in the saccession of deposits, as observed on Caledonia Mountain, with 
those already described as occurring near the western boundary of the 
County, on the road from Salmon River to Elgin. They also resemble the 
altered series of Prosser Brook, and bear the same relation as the latter to 
the sub-carboniferous shales which rest upon their flanks. This elevated 
plateau I believe to be higher even than Shepody Mountain, the height of 
the latter being usually stated at 1,000 feet. 

"With the last named eminence we close our descriptions of the easterly 
districts occupied by this wide spread and most important series. Like all 
the groups which have preceded, the Cordaite Shales now become covered 
with carboniferous deposits, and rapidly disappear. On Shepody Mountain 
they may be seen at the Manganese mines, but only in limited outcrops, 
being overlaid by the thick conglomerates, which constitute the upper half 
of the eminence. From the latter the land falls off in all directions towards 
the sea, and, with the exception of a very remarkable locality, hereafter to 
be noticed, at Beach Hill, near Dorchester, the ^^ coast belt " is not again 
seen in this direction. 

We have yet to notice the occurrence of the same group in, and to the 
westward of, the City of Saint John. 

Saint John City. — ^In the remarks on the distribution of the Dadoxylon 
Sandstone, which it will be remembered forms the lower member of the 
Xiittle Blver Group, it was stated that the beds of that division occur near 
the lower portion of the City, resting upon the slates of the Saint John 
Group. Beposing upon the latter, and forming the extreme southern limit 
of the peninsula, are found a few beds of the Cordaite Shales. They do not, 
howevor^ properly copstitute a portion of the City, being below tide level, 
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and only exposed at low water, in a aeries of reefs. They are fossiliferotiB) 
like the beds east of Courtnay Bay, of which they are the continuatioo, but 
exhibit uo features requiriDg ei^cial notice. 

Carleton. — ^In crossing to the western side of the Harbour, the rocks of the 
Little Biver Group are not immediately apparent, the area intervening be- 
tween the volcanic Bloomsbury beds and the promontory of Negro Point> 
being covered with an extensive deposit of post^tertiary clays. A little to 
the westward, however, at the locality known as Duck Gove, they are again 
apparent in bluffs upon the shore, resting upoh the Badoxylon Sandstone, 
and extending in a series of reefs outward below the Bay. It is here that 
the vegetable remains already alluded to, by which the age of these rocks 
has been definitely ascertained, are found in the greatest abundance and 
most thorough preservation. They have been made the sulgect of special 
study by Mr. Hartt, who has worked indefatigably in their collection and 
determination. As the results of this gentleman's labours have never yet 
been published, it is only just that they should find a place in the present 
Report, and it is therefore with much pleasure that I here refer the reader 
to the Appendix, where Mr. Hartt's observations are given in detalL 

Pisarinco. — ^Between the plant-bearing beds of Duck Cove and the penin- 
Bola of PisM'inco, the older metamorphic rocks now under consideration, are 
largely covered and obscured by post-tertiary clays, with marine and river 
alluvia. The only outcrops yet observed were noticed by Mr. MiUthaw at 
Sheldon's Point and Taylor's Island, the peninsula which forms the southern 
side of Manawagonish Cove. At both of these localities the rocks are chiefly 
volcanic, with ledges of purple slaty sandstone along the shore, and are 
probably at the base of the Mispeck Group. 

In the peninsula of Pisarinco, as previously stated, the rocks of the Port- 
land Group extend from the southern shore of Bpruce Lake southward as 
fer as the embouchure of Mill Creek, of which stream* they form the northern 
side, in a low ridge of metamorphic limestone. The southern shore of the 
same tide-way is composed of a series of very hard grey and black altered 
slates and shales, succeeded by thick beds of trappean rock, covered in turn 
by bright green and purple micaceous slates, dipping southerly, and forming 
the northern side of Pisarinco Cove. 

On the southern shore of the latter, hard blueish-green altered slates and 
trappean beds, the former holding veins of quartz and specular iron, occur, 
being especially prominent near Negro Head, and thence extending westerly 
for several miles. They are probably the western continuation of the rocks 
of Sheldon's Point The last rocks observed in this direction were upon the 
shore near the village of Irishtown, and consist of interstratified beds of hard 
green and red felspathic quartzite, and dark green basalt 

From the descriptions of Dr. Gesner, it would seem probable that on the 
western side of the peninsula, near the point known as the Black Beach, 
the Portland limestones re-appear by denudation, and again on the opposite 
side of Jd^usquash Harbour. It is possible, however, that the latter piay be 
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of Devonian age, and represent the limestones already noticed eastward of 
Black Eiver. 

In the remarks on the distrihution of the Portland G^ronp, it was stated 
that near the foot of Spruce Lake, north of Pbarinco, and on the line of the 
Saint Andrews road, occurs a limited deposit of bright red coarse con- 
glomerates. As the Portland rocks re^appear to the southward, these cod- 
gloDQefates would seem to be a detached portion of a newer formation, 
certainly Devonian, of which the remaining portion has been removed by 
denudation. This is rendered still- more evident by facts observed to the 
westward. 

Musqtiash.'-^BetweBn Spruce Lake and Enight^s Mills, along the Saint 
Andrews road, no rocks of a later date than the syenites of the Portland 
Qroup appear^ At the last named locality, however, as previously noticed, 
occurs a limited exposure of Devonian beds, consisting of Dadoxylon Band^ 
stone resting upon red sandstones and conglomerates of the Upper Blooms- 
bury. The latter deposits are comparatively thin, while the sandstone beds 
littain considerable thickness, and may be traced to the westward for a 
distance of several miles. 

Eastward of the last named rocks, and occupying the greater portion of 
the space included by the bend of the Musquash River, there rises a rid^e 
of moderate height, known in the vicinity as the Diamond Hill. This 
elevation, which comprises an area of several miles, is composed of broad 
bare ledges of coarse r^d conglomerates, resting upon beds of reddish saad« 
stone. The conglomerates hold pebbles of red sandy slate, white quartz, 
jasper, and black slate (like that of the iTpper Portland beds), and are 
seamed through and through in every direction with veins of white and 
limpid quartz. In the latter quite large crystals are not infrequent in the 
crevices, while those of smaller sisse are so abundant as to have given origin 
to the name by which the hill is generally known. The beds have a nearly 
easterly strike, and dip southerly at an angle of thirty degrees. They are 
evidently of Devonian origin (probably representing the Little Biver Group)| 
and are similar in kind to ti>ose that have already been noticed on the south 
shore of Spruce Lake. 

From Ivanhoe to Chance Harbour. — That the succession of deposits on the 
western side of the Musquash River might be compared with those already 
described to the eastward, in the peninsula of Pisarinco, an examination 
was next made along a line extending from Knight's Mills, near the western 
limit of the village of Ivanhoe^ to the Bay shore at the settlement of Chance 
Harbour. Along the toad which connects these two localities, the following 
observations were made. 

After leaving the Dadoxyloti Sandstone along the line of the Saint 
Andrews road, and turning southward, the first rocks observed are red- 
dish purple sandy slates. These attain a considerable thickness, and are 
succeeded, at a distance of half a mile^ by beds very similar to those of 
Diamond Hill, Viz., coarse reddish purple conglomerates and sandstones, 
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filled ^th reinB of cryataHined qnartz, (8tr. K 70—80** £. Dip K".)— 

These latter beds extend to a point about half way between Musquash and 

the fihore, where the road from the former forks with those which lead 

respectively to Chance and Dipper Harbours. Following the first of these^ 

the red beds above described are almost immediately succeeded by a dark 

green sandstone, dark purple porphyritic slate, and dark green sandy shales. 

Passing the latter, which a^ comparatively thin, an abrupt change is 

spp«rent in the character of the beds. To the red and purple sandstones 

and conglomerates, succeeds a series, enormously developed, of hard altered 

aemi-gnmitic sandstones and pink imperfectly formed granites. The latter, 

like the former, are distinctly stratified, dipping southeriy, and are passed 

over continaously to a point within a short distance of the Bay shore. 

Though nearly uniform in character, they occasionally hold a few small 

beds of dark green altered slate. 

At a short distance from the shore at Chance Harbour the granitic rocks 
are succeeded by deposits of altered grey micaceous schists. These attain 
bat little thickness, and the section is suddenly terminated at the shore by 
a high basaltic hill, rising abruptly to an elevation of over two hundred feet. 
In reviewing the general character of the rocks above described, in con- 
nection with those already noticed in the peninsula of Pisarinco, the resem-' 
blance to what has been observed in the district immediately eastward of 
Saint John, is very striking, and well worthy of further notice. 

On page 59 of the present Report, in some remarks on the characters of 
the highly altered sediments of West Beach and Black River, a sectional 
hit of deposits is given, as observed by Mr« Matthew. On comparing the 
latter with the observations above recorded, the similarity in the character 
and succession of the beds is too obvious to leave any doubt that, in age 
and relative position, the two are strictly identical. Each member of the 
series there enumerated has also been observed on the Chance Harbour 
road, with the exception of the fourth, holding beds of hematite. As, how- 
ever, no examination has been made of the surrounding country, and aa 
iron is abundant in the beds of Pisarinco, it is not improbable that this 
most valuable member will be yet discovered in this neighbourhood. 

It has also been stated in the same connection, that to the eastward, the 
quasi-granite of West Beach passes into schist, abounding with volcanic ash-r 
beds, some of the latter containing large beds of iron ore, and still ftirther 
to the eastward^ is succeeded by thick belts of impure limestone much 
altered, and hard clay slate with copper pyrites. 

It would seem that, while in the district between Musquash and Chance 
Harbour there is a repetition of the deposits near Beveridge Cove, we have 
in the beds of Pisarinco the volcanic ash-beds abpve alluded to, and possibly 
the thick beds of impure limestone^ as previously suggested. This com-' 
parison is rendered the more striking by the occurrence in both, of numerous 
seams of Specular Iron, as well as of slates holding thin veins of Copper 
Pyrites. 
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It has been stated by Dr. Gesner, that between Mace's Bay and Point Iie<- 
preau, the rocks are thick conglomerates, holding pebbles of trap, porphyry, 
and serpentine, and filled with veins of quartz. These rocks, according to 
the same authority, extend as far as Dipper Harbour, of which they compose 
the shores, while about a mile to the northward re-appears '' the great lime- 
stone formation/' with enormous masses of serpentine* There can be little 
doubt that the conglomerates are the same as those observed on the Chance 
Harbour Road, which are certainly Devonian, and it is extremely probahle 
that the same age is to be assigned to the limestone beds. It is, however, 
possible, that the latter may, as suggested in the remarks on the limestones 
of Pisarinco, be a portion of the Portland Group, exposed by denudation. 

All the beds above enumerated, both those of Beveridge Cove, and those 
of Pisarinco and Chance Harbour, maybe considered as certainly Devonian. 
It is not yet fully ascertained whether they should be referred to the Cor- 
daite Shales, the upper member of the Little River Group, or be considered 
as portions of the Mispeck Group, altered by volcanic action. 

Lepreau. — ^Before leaving the consideration of the Devonian rocks of the 
Little Kiver Group, I desire to make a few observations on the character 
of the deposits at and around the village and harbour of Lepreau. 

In the Report of Dr. Gesner (I. 51 — 58) it is stated, that at the entrance 
of this harbour, "conglomerates and new red sandstones" appear, compos- 
ing two small islands, while upon the main land, at the falls oi^the Lepreau 
River, are other sandstones " intermediate between the new red, and those 
forming the upper series of the coal measures." Northward of the bridg'e, 
the sandstone is again termed " new red^'' and is said to occupy a low, level 
country. It is still further stated, that on the south side of the entrance tho 
deposits referable to the coal measures appear, extending along the shore 
of Mace's Bay to " TheBasin^'* where they are covered by a coarse conglome- 
rate, and finally by the (new ?) red sandstone. The sandstones referred to 
the Carboniferous Period are stated to contain numerous remains of plants^ 
(including, among others, a Stigmaria), while the rocks themselvw have 
been hardened, and crystals of feldspar formed among the particles of sand. 

I have had but little opportunity to examine more than a limited portion 
of the rocks described by Dr. Gesner, but have no hesitation in saying that 
a portion at least of the above assumptions are totally incorrect. There can 
be little doubt that a large part, if not the whole, of the deposits referred to, 
are neither of Carboniferous nor Triassic origin, but really belong to the 
Devonian Age. This opinion is based upon the following facts : — 

a. It has already been shown that Devonian sandstones and conglome- 
rates, of a red colour, occupy the whole district between Musquash and the 
shore at Chance Harbour. A slight westerly extension of these rocks 
would include the Harbour of Lepreau. 

6. Between Musquash and the Lepreau Village, the only rocks observed, 
as far as Hanson's Brook, are syenites of the Portland series. Near the 
latter stream, coarse dull red conglomerates appear, holding ash-like pebbles, 
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x^ch in turn rest upon bare ridges of trap. These two rocks would seem 
*: r tpwe nt, respeotirely, the Lower and Upper Bloomsbury beds. Thej 
cceBd as fiu* as the village, taming, howeyer, near the latter, a little to the 

r. The red sandstones of the Lepreaa ^alls bear no resemblance to either 
•i* Xew Red or Carboniferons beds seen elsewhere on the coast, while they 
i: strongly recall, by their dull purple tint, many of the deposits of the 
Trper DeTonian. 

i The **2few Red" system, so far as observed in Ifew Brunswick, is 
iiTiriably confined tc the very edge of the coast, and never extends more 
±2n a short distance inland. As the rocks so called are stated by Gesner 
*: be covered by conglomerates, and as the latter are probably continuous 
vith those of the Chance Ilarbour road, it is reasonable to suppose that 
\c:h are of Devonian age. 

e. The rocks of Saint Andrews, referred by the same authority to the 
y^w Red Sandstone and Carboniferous Systems, and described as contain- 
Iz^ plants, have been shown by Principal Dawson, upon the evidence of the 
sune plants, to be in reality Devonian. Analogy would suggest the same 
eoDclosion for the rocks of the Lepreau Basin. 

It would, at first sight, appear as if the existence of plants must be taken 
M positive evidence of the Carboniferous age of the beds which hold them, 
lit when, in the same description, we find that '* the small quantity of coal 
ind lignite, has been changed into a kind of anthracite," the impression is 
almost irresistible, that where the latter occurs the beds are of Devouian 
ige. 

It is further stated by Dr. Gesner, that "the strata of conglomerate, extend- 
icg from Mace's Bay to Point Lepreau, are thick, and composed of pebbles 
of trap, porphyry, and occasionally serpentine, united by a calcareous cement. 
They contain numerous veins of calc-spar and quartz, and also afford evi- 
dence of the disturbing force communicated to all the formations along the 
coast" This description applies very well to the conglomerates of Mus- 
qaash and the Chance Harbour road, while it is very unlike the coastal 
Carboniferous series. Moreoyer, the latter part of the description distinctly 
implies that these beds have undergone flexure with the other (Devonian) 
formations of the district 

I do not, by the above criticisms, intend to deny that any Carboniferous 
^d ^iTew Bed Sandstone beds occur at this locality. On the contrary, I 
tlunk it quite possible that both may be sparingly represented ; but what 
I do mean to assert is, that a large proportion of the beds above described 
We not been correctly referred to these formations, but are in reality of 
I^evonian age. 

As to the existence of a Carboniferous basin, it is rendered probable by 
B^Teral facts. Among others, it has been stated to me by Mr. Reynolds, of 
the Lepreau Mills, that he has observed small (^ inch) outcroppings of coal 
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in tiiis district, mixed with iron ore, while si New Birer in Chnric^tte 
CoontT, six miles to the westward, Mr. Matthew observed nomnons fmp- 
nents of the same rabatanee scattered over the fields. Upon the latter Mr. 
Matthew remarks : — ^^ It is difficult to account for their presence here. It is 
just poeoUe that a thin deposit of carboniferous age maj exist nnder the 
tenace npon which they are scattered, bat it seems more probable that ther 
hare come from some part of the Leprean Baan. This hypothesis woald 
make it necessary to sHow the existence of westerly currents daring the 
Terrsce Period." 

As to the beds of S^ew Bed Sandstone, if such really occor in the vicinity 
of Lepreao, they most occupy very limited areas directly upon the coast. 
Possibly, as suggested by Gesner, the promontory on which stands the 
Light House, may be of this age. 

Age or the Little Ritee Geoup. — As preriously notieed, the stmdy of 
the fossils cont^ned in the plant-beds of Carleton, has enabled Principal 
Dawson to refer the strata in connection with them to the Chemung and 
Portsge Groups of the Upper Devonian Series. 

TopoGEAFHiCAL Feattees. — ^After the details now given of the charaeter 
and distribution of the Cordaite Shales, it will not be necessary to Miter into 
a minute description of the extensive district which they occupy. It is 
suffiiaent to say that the latter is among the wildest and most rugged in the 
Province, intersected by numerous streams, whose courses for miles occupy 
the bottoms of deep defiles, and rising along the shore of the Bay of Fundy 
into cli& and lofty ridges of great grandeur. An excellent idea of the 
peculiar scenery may be gathered from the description, already given, of the 
Little Salmon River. From the mouth of the latter to the Harbour of Point 
Woli^ the height of the land will average from six to seven hundred feet, 
and near the Vernon mine rises to a still greater elevation. 

AeEictrLTTEAL Capabiltties. — ^Although not to be considered as produc- 
ing soils of superior quality, the character of the land overlying the 0>rdaite 
Shales cannot be looked upon as so utteriy barren as in the case of some of 
the groups already described. Many portions of the district occupied by 
these rocks are, indeed, remarkable for their sterility* but, taken as a whole, 
the land is usually well wooded, amd affibrds, both in the excellent supply of 
timber and the abundance of water-power, excellent opportunities for the 
lumbering trade. Few attempts have yet been made to cultivate the land, 
which 18 mostly in a wild state, and roads are greatly needed, both for ^e 
development of its agricultural and mining capabilitiea. 

UsEruL MiXEEALs. — A. Daboxtloe Saxdstoes. — ^As £u- as known, the 
lower member of the Little Biver Group is entirely destitute of valuable 
minerals, and may therefore be dismissed without further consideiatiou. 

JK. CoEBAiXE SflALES. — It has already been repeatedly stated that the 
rocks of this division, constituting the upper member of the group now 
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under coaaideration, may be regarded as the great xdetallifeh>as series of 
Soathem New Brunswick. Having now offered tibe |>roof of their Beyoniaa \j 
age, as well as described in detail their characters and distribution, we have ^ 
only to call attention to the several points at which productive ore^beds have 
been observed. 

The metate which have so far been found in the rocks of this series, ar^ 
iron, copper, and manganese. 

a. Iron Ores.-^The principal locality for this metal is the district in the 
vicinity of West Beach and Black River, where several large beds of hema- 
tite occur. As they are well known, and were described in my Report of 
last year, it is not necessary to make further allusion to their character, than 
to say that one portion of the ore occurs in a coarse reddish-grey conglome^ 
rate, the other, two or three miles to the eastward, in beds of trappiean and 
micaceous slates. These rooks have been shown by Mr. Matthew clearly to 
form a portion of the Oordaite Shales in the Devonian series. 

Besides the ore-beds alluded to, iron is abundant in seams and veins 
through most of the rocks occurring in this district, and it is not improbable 
that further search would reveal the latter in available quantities. 

The only remaining district likely to be productive of this metal is the 
peninsula of Pisarinco. I have already alluded to the resemblance between 
the latter and the beds of Beveridge Cove, and stated that specular iron is 
not uncommon in its southern portion. Were the metal in greater demand, 
its presence in this region might be looked for with very good prospect of 
success. The same is true of the district lying to the west of Musquash 
Harbour, and thence towards the Basin of Lepreau. 

b. Copper Ores. — The most itnportant and well known localities Of copper, r^ 
appertaining to this series, are the mines occurring in the eastern portion of ^ y 
BaintTJohn, and w'estem portion of Albert, Counties; In the district alluded ^^ 
to, between Martin's Head and the settlement of Qfeat Salmon River, no ;> 
less than four distinct attempts have been made to carry on operations, with ^ 
varying success; These constitute respectively the Vernon, Alma, Gordon^ 3 
and Williams Mines. The three latter were visited by myself in tfa^ snin- < 
mer of 1S68, and described in my Report of that year ; the former, though 

also alluded to in the sa^ie Report^ was not ^sited until the past season. It 
may therefore not be out of place to add a few observations, made by Mr. "^. 
Matthew and mys^, wpbu its- present eondirtion. V 

The Vemoh Copper Mines are situated upon the Bay Shore^ about three .* 
miles eastward of Martin's Head, and about two from the mouth of Goose 
Creek. The rocks in which operation^ have been .begun ate metadorphic 
beds of the Bay Shore belt^ which here riBe abruptly fh>m the level of the 
sea to a height varying from six to eight hundred-feet Their character hat 
already been described^ They consist of dull purple aad grey micaceous 
slates, conglomerates^ and grits, much injected with igneous matter, and ^;" 
holding veins of quartz, calc-spar and chlorite. They . are in every way 
identical with the rocks of Martin'r Head and the region to the westward, 
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ters' Inn, occurs a very siDgalar metaliiferous locality, but recently discov- 
ered, and which opens a new field of investigation in a'district heretofore 
supposed to be destitute of metal-bearing rocks. 

The precise locality where this discovery was made, is on the land of 
Joseph Ltodry, constituting a portion of the settlement known in the Tici- 
nity as Beech Hill. The land has been leased from its owners by Mr. Alex. 
Wright of Salisbury, with whom I paid a visit to the spot during the past 
flewon. 

In examining the district where the ore occurs, I found that the land im- 
mediately surrounding the lode is everywhere covered with rocks of car- 
boniferous iLge, over the surface of which are scattered innumerable boulders 
of highly crystalline quartz. The beds from which the latter have been 
derived are not directly visible, but near the point where they fire most 
abundant, a pit has been^ sunk to a depth of about five feet, exposing a dis- 
tinct quartz lode of from four to five feet in thickness. This lode has a 
course about "N. 22^ W., a nearly perpendicular dip, and is bounded by 
regular walls. Only one of the latter was distinctly visible, and consisted of 
bufi-coloured and reddish altered grit or breccia. Covering the latter, as 
w;ell as a portion of the lode, are an ochreous clayey conglomerate, then a 
reddish slaty clay, and finally over all some two or three feet of soil. These 
uppermost deposits have a decidedly carboniferous look, and are destitute 
of metallic indications. 

. The ore, which is confined to the quartz lode, is the grey sulphuret, and is 
scattered through the rock in veins and spots, while, by alteration^ it has 
given a green tinge to much of the associated gangue. A portion of the 
quartz is distinctly, and at times finely, amethystine, (indicating the pre.^ 
sence of manganese). Barytes is also found in the lode, and specimens from 
ti^e neighbourhood contain a green variety of fiuor. There seemed to be an 
entire absence of calcareous matter. 

Hoping that some exposures might be found in the neighbourhood, by 
which the age of the deposit could be ascertained, I noade a careful search, 
but found no beds in 81% with the exception of carboniferous sandstones, 
shales, and conglomerates, the former holding characteristic plants. Bould- 
ers, however, were common, and evidently derived from a metamorphic 
series, such as gneiss, syenite, mica schist, green and ashy slates. . 

This locality is certainly an interesting one, and worthy of further explo- 
ration. It would seem to imply an easterly prolongation of the nLetal}iferouB 
coast belt, as well as a great thinning out of the carboniferous beds by denu- 
dation. It is not unlikely that similar exposures, from which the bou^der^ 
have been derived, may be discovered in the neighbourhood. 
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y. Black Biver Settlement, on the Mountain road from Loch Lomond. 
Ore — Copper pyrites and the green carbonate, in hard clay slate. ''^ 

JL Piflarinco. Yellow sulphnret of copper has been found in the altered 
liates and grits of this peninsula, but not in profitable quantities. 

At all the above named localities, the rocks are certainly members of the 
vpper division of the Little River Group. In those which follow, the beds 
are probably portions of the same series, but, as expressed in the remarks on 
the characters of this group, their position has not been ascertained with 
absolute certainty. 

L Blackwood Block, Albert County. I am informed by Mr. Matthew, 
that in this district, and near the lake which forms the source of one of the 
branches of the Salmon River, copper has recently been found by Mr. G. F. 
Eeans of Saint John. 

The latter gentleman observed some veins, and numerous boulders, of 
quartz on the hillsides about the lake, as well as felspar, mica, (silvery grey 
and black) homeblende, actinolite, and chlorite. The copper was observed 
in a ledge of hard grey metamorphic slate, on the north side of the lake, 
filling seams in the rock, and is a green carbonate, not the original ore. 
The accompanying rocks are described as paler and Qoarser slates, some of 
tlie latter having an ash-like aspect (volcanic ?), and reddish felsite. Ail of 
these rocks are similar to those occurring in the Cordaite Shales, or cuprife- 
rous band of the coast. Both of the above-named gentlemen, to whom I 
am indebted for the &cts of its occurrence, regard the locality as a promising 
one, and deserving of further examination. 

This locality is not very distant from the point at which particles of drift 
gold were observed by myself and others in the summer of 1888. The 
occurrence of the latter is curious, and difficult of explanation. It can 
scarcely be supposed that this metal should have come from beds of 
Devonian age, such as those of the neighbourhood appear to be. Neither 
are there any rocks of a greater age in this portion of the Province, unless 
we suppose the re-appearance of the Saint John slates, or some portion of 
the Coldbrook and Portland Groups. As to the former, as far as observed 
to the eastward, no approaching alteration, such as is usually found in gold- 
bearing series, was observed, and eastward of King's County the group itself 
appears to be entirely wanting. The same is true of the Portland Group, 
bat it is not at all unlikely that beds of the Coldbrook may be represented 
in this district, and to them we must provisionally look for the origin of this 
metal. It should, however, be borne in mind, that Dr. Hayes of Boston, 
bs, by analysis, ascertained the presence of gold in the rocks of the Vernon 
mine, also a part of the series of which the locality at Blackwood is supposed 
to form a member. 

k. Beech Hill, Westmorland. On the south-eastern side of the Memram- 
cook Biver, in the Parish of Dorchester, and about three miles from Char- 



* Obaerved by Mr. MtUbew. 
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GENERAL REMARKS UPON THE DEVONIAN. 



A. Origin op the Bbds. — After the minute descriptions which have now 
been given, it will not be difficult to understand the origin and succession 
of the several formations^ which constitute in Southern New Brunswick the 
Upper Devonian Series. 

Ushered in by a period of intense volcanic activity, which moreover seems 
to have been renewed at various intervals, and was again prominent near 
its close, the Upper Devonian age presents a succession of deposits, partly of 
volcanic and partly of sedimentary origin. 

The great bulk of material which now constitutes the lower member of 
the Bloomsbury Group, consisting of basalt, amygdaloid, trap-ash, and con- 
glomerate, may, in part, have been produced above the level of the sea. 
From the compact character of its rocks, however, and their association 
with aqueous sediments, it seems more probable tbat the eruptive outbursts 
were, for the most part, sub-marine, or at least under the influence of 
oceanic currents. The associated beds, while they indicate the presence of 
moving waters, do not imply that those waters were deep, and we may 
readily suppose the existence of volcanic vents so near a coast, that materials, 
discharged from the former, may have fallen into, and been re-assorted by 
the currents of the latter. The presence of conglomerates with the volcanic 
rocks confirms this view of their origin. 

It is noticeable that the rocks which immediately succeed the eruptive bods 
are of a bright red colour. It has been remarked by Mr. Matthew, that such 
association of reddish sediments, with volcanic outbursts, is of almost inva- 
riable occurrence, the former appearing to be a consequence of the latter. 

Between the lower member of the Bloomfebury and the upper member of 
the Little River Group, so great is the variety and so constant the alterna- 
tions in the several beds, that no one description would prove applicable to 
them all. Many kinds of rocks, conglomerates, sandstones, and shales, 
occur in oft-repeated succession, and are evidence^, as already observed, 
of as many changes in the physical conditions under which they were 
deposited. Coarse conglomerates, where they occur, are an indication of 
rapidly moving currents in shallow waters, or of wave action on exposed 
shores ; sandstones are indicative of more tranquil waters, though still too 
much disturbed for the aecumulation of finer sediments ; while slates and 
shales are composed only of those materials, which, sheltered from the 
waves and currents, have been slowly reduced to the finest mud. It is in 
these latter, also, that we most frequently find traces of those organic relics, 
which, more than any merely mineral characters, give us evidence of the 
age and origin of the beds which bear them. 

In the several groups of the Devonian, all the varieties of rocks above 
^numer^ted occur, with the addition of volcanic sediments, which seem to 
have been produced in varying quantities through the whole ago, and some 
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thick beds 6f limestone. If one of the rocks, with the exception of the last, 
bear evidence of a deep water origin, while the fossils, so abundant in some 
portions^ of the Little River Group, even imply the presence of marshes and 
dry land. The limestones, as remarked under the observations on the Silu-^ 
rian, m«y have been the result cither of organie secretion or chemical 
deposition. For the reasoms there stated, the former is considered the more 
probable explanation. 

B. DislJtJBBANCES AND FoLBiNG^.-^To fhosc at all familar with the general 
character and aspect of the district occupied by the Devonian Rocks, it will 
scarcely be necessary to state that the various formations which these rocks 
compose, do not now occupy the horizontal position in which they were 
deposited. They have been violently and powerfully disturbed, uplifted, 
and pressed into gigantic folds. Where still soft and pliant they have yielded 
to the pressure, and we find their curved and bending strata giving evidence 
of the fact; where too firmly consolidated to admit of flexion, they have 
cracked and broken, giving rise to enormous fissures, not unfrequelitly filled 
with the eruptive matter which was the cause of the disturbance. 

To form a just idea of the character and amount of these enormous dis- 
locationsj it vdll only be necessary to glance at one or more of the different 
Sections'^ appended to this Report. These Sections, which are three in 
number, are designed to represent the general structure, arrangement and 
position of the different geological formations in the lower portion of the 
Province, extending from the County line of Queen's to the Bay of Fundy. 
They are not merely ideal, but are based upon the results of actual exami- 
nation, and illustrate, much more clearly than can be done by any verbal 
description, the general relations and dititurbances of the different groups in 
the districts which they represent The Key appended to the Sections, 
together with the numbers indicative of the several groups, and the topo* 
graphical references, will enable those interested in the subject to readily 
understand the explanations which follow. 

In the examination of the First Section, representing the structure of the 
district along a line from the granite of Nerepis to the Bay Shore at West 
Beach, it will be seen that there are three anticlinal axes, (two of gteat, and 
another of lesser magfaitude,) t^ith four, and perhaps five, corresponding 
Bynclinal folds. The former are marked by the position of the Portland 
Rocks south of Kennebeckasis Bay, and of the LoWer Bloomsbiiry Group, 
east of the Mispeck, while beti^een the two is seen a smaller anticlinal, and 
an extensive fkult, near Beaver Lake. The two great ridges of the Portland 
and Bloomsbury Groups thus foJ'm the outer limits of a Valley, divided how*- 
ever near its centre by the high gravel beds of MoUnt Prospect, in which 
are now found in regular succession the Coldbrook, Silurian, and Devonian 
beds. The latter, but not the former, re-appear again southeast of Blooma- 
bury Mountain, at West Beach, and Black River. 

* Prepared by Mr. Matthew and myself. 
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In the weetern portioh of the Section no details are giren, the extreme 
metamorphism of the Portland and Kingston Bocks rendering all observ^a^ 
tions on their inclination yery difficult and unreliable. There would eeem, 
however, to be a general northerly dip along the Eennd>ecka8is.and the 
peninsula of Kingston, while beyond " the Beach " the dip is reversed, and 
haa a southerly direction, the Saint John Biver oconpying the synclinal 
depression between the two. 

It is important to observe that between the Azoic, Silurian, and Devonian 
Groups, there is a general conformability through all the folds, but that in 
the Kennebeekasis valley, Carboniferous rocks rest upon the upturned edges 
of the former. 

On comparing the Section just described (A) with that indicated under 
(B), and which extends along a line nearly parallel to, but eastward of the 
former, several prominent points of difference will be apparent. 

The Portland Qroup still forms a central anticlinal, and from it, as before, 
the Coldbrook and Saint John rocks dip southerly. The Bloomsbury beds 
still occupy the same position (with the Devonian and Carboniferous fbrma« 
tions resting on their southern slope), but no longer as an anticlinal ; dis- 
turbances, upheavals and downthrows having altered the relations of the 
different groups, aud brought to view deposits which, in the previous seetiou, 
were concealed below the surface. The cause of the changes here alluded 
to, is evident in the ridge of eruptive syenite north of fTegro Lake, which 
has produced a secondary folding and a dislocation of the adjacent beds^ 
By tiiis folding the Saint John rocks are again exposed, and to the south- 
ward re-appear in their natural sequence. The western portion of the section 
differs from the one first described, only in the gradually increasing pro* 
minence of Sub-Carboniferous deposits, which, as before^ rest upon the older 
series unconformably. 

In the Third Section, taken along a line still farther to the eastward, the 
changes already begun in the second section become still more apparent, 
and several new features are introduped. It will be seen that the great mass 
of the Lower Bloomsbury Group, before so prominent, is no longer Been^ 
though possibly indicated, in part, by the depression of Kugent Lake, while 
the Lower Coldbrook beds, wanting in the southern part of ihe first section» 
and but slightly visible in the second, are now enormously thick, and con- 
stitute the one great anticlinal upon which the other groups repose. The 
Portland Bocks have entirely disappeared (at Hammoad Biver), and are not 
again found to the eastward, the place which they before occupied being 
now filled with th^ high conglomerate ridges of tTpham and Salt Spring 
Brook. None of the older series are again' seen to the north, with the 
exception of the Kingston Bocks, divided by the valley of the Belleisle, and 
partly covered with Carboniferous beds. 

In the southern portion of the Section (near Quaco), some other changes 
ef great interest will be observed. In addition to the Carboniferous deposits, 
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'wtich are here represented as at M'Kay's Head, an entirely new series is 
introduced in the Triassic or New Red Sandstone formation, lying uncon- 
formably upon the Carboniferous strata, as these, in turn, are unconformable 
to the Devonian beds below them. The relations of the different groups are 
etill further complicated by the presence of enormous dykes of eruptive 
basalt, constituting the bold promontory of Quaco Head, and violently dis- 
turbing all the overlying beds, with the exception of the New Red Sand- 
stone. As this portion of the district is particularly interesting, a second, 
ideal Section (D) has been prepared upon a larger scale, where the relations 
of tbe different groups may be seen as viewed from the surface of the Bay. 
This flection will be more fully described in the remarks on the Carboni- 
ferous formations of the coast. 

In pursuing the investigation of the districts te the eastward of those above 
represented, the most marked changes are the entire disappearance of the 
Coldbrook (or Huronian?) SerieQ^ near the eastern side of the County of 
King's, and the enormous widening of the Cordaite Shales. The details of 
the latter, from the wilduess of the district, are too disconnected for the con- 
struction of another section parallel to the last; but, as already noticed, 
there would appear to be one or more synclinal^ and corresponding anticlinal 
folda along the Little Salmon River, and in the central portion of Albert 
County. Still farther eastward, a section in the valley of the Petitcodiac, 
would show only Carboniferous deposits, almost completely concealing the 
older series, at Prosser Brook and Shepody Mountain. 

From a comparison of the three Sections above described with the Geolo- 
gical Map, it will at once become apparent that the general direction of the 
folds is very regular, a little north of east, aiid approximately parallel to the 
northern shore of the Bay of Fundy. 

This direction coincides with what has been observed in other portions of 
America, and indicates that the force producing the disturbance, must have 
acted uniformly over immense districts. What the nature of the force it is 
difficult to say, but that its power was enormous will be sufficiently evident 
from the descriptions already given of the effects prodqced. That it was 
exerted in a direction from the sea, would also seem to be probable, a fact 
long since noticed along the entire Atlantic coast, where it is most evident 
in a general prevalence of easterly dips. In New Brunswick the force has 
not been sufficient to produce the latter, (as will be seen from the sections,) 
but the same conclusion would still seen^ to follow from the occurrence of 
all the downthrows on the nortliern sides of the anticlinals, i. e. on the side 
most remote from the ocean. 

The most remarkable of these faults and downthrows is that already noticed 
as occurring near Negro Lake and Ratcliffe's Millstreani) south of Loch 
Lomond, and illustrated in two of the accompanying Sections. By compa- 
rison of the position of the different groups represented, it will be seen that 
the amount of displacement is equal to the entire thickness of the Lower 
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Coldbrook Group, not less, therefore, than 5,000 feet. Even this, however, 
would seem to be exceeded by the tremendous fault now indicated by the 
valley of the Kennebeckasis, if, as is probable, the latter was formed, like 
the above, at the close of the Devonian Age. Supposing the Kingston rocks 
to be only Upper Silurian, we still have a downthrow equal in vertical deptli 
to the entire thickness of the latter, added to that of the Lower Silurian, 
(Huronian ?), and part of the Laurentian ; for we now find the former, (?. e, 
the rocks of Kingston,) side by side with the limestones and syenites of 
Portland. 

Such were some of the physical changes, which cause the Devonian -Age 
to stand out so prominently in the geological history of this portion of the 
continent. 

C. Mbtamorphism. — It will readily be believed, after a consideration of 
the enormous power exerted upon the rocks of the Devonian Series, whereby 
they have been changed in position, and thrown into such gigantic folds, 
that the mere flexion of the beds was not the sole nor even the principal 
result produced by these disturbances. The characters of the rocks them- 
selves have undergone a marked alteration, whereby sandstones, conglomer- 
ates and shales have been hardened and solidified, and limestones have lost 
all traces of their organic origin ; or it may be the process of alteratioh has 
advanced still further, and resulted in a complete crystallLzatron of the beds, 
the evidence of their original character being thereby obliterated. 

We have already had occasion to offer some remarks on the subject of 
metamorphism, as illustrated in the deposits of the Azoic and Silurian. Iq 
the groups now before us, constituting in New Brunswick the Upper De- 
vonian Series, we have this process more fully exemplified in all its stages. 
These may be most conveniently treated under the three heads of consolida- 
tion, partial alteration, and crystallization. 

a. OonsolidaHon. — This is the first step in the process of metamorphism, 
and consists of a simple hardening of the sedimentary beds. All of the 
Devonian rocks have undergone this change in a greater or less degree, 
what were formerly deposits of sand or pebbles, becoming hardened into 
refractory sandstones and grits, while soft and friable shales have been 
changed into compact and unyielding slates. 

Such consolidation is partly the result of heat, and partly of aqueous 
solutions. The cements most commonly occurring among the Devonian 
roeks are calcareous and silicious. The great quantity of the latter in 
particular localities is well illustrated in the eminence known as Diamond 
Hill, east of Musquash, where the abundance of the quartz, cementing the 
conglomerates, is truly wonderful. Iron seems also to have been an active 
and very common agent in producing consolidation, especially in the Little 
River Group, where the abundance of this metal is shown, not only in the 
frequency of ferruginous veins, but aldo in th« ted tint which cbaracterizes 
the lai'jfer portion of its beds. 
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6. I^artial Alteration. — From the mere consolidation of loose materials to 

their partial metamorphism^ the step is a short one, while the latter in turn 

passes by insensible stages into a complete crystallization, whereby the 

characters of the original sabstance are lost, and new mineral aggregates are 

produced. This partial matamorphism is best illustrated by the changes 

thus "wrought upon the organic contents of the beds, giving rise to distortion 

oi the forms in animal fossils, or a debitumenization of those belonging to 

the vegetable kingdom. These changes are well marked in some of the 

beds of the Little River Group, especially in the Dadoxylon Sandstone and 

the fossiliferous portion of the Cordaite Shales. In the former, the^emains 

of trunks of trees, such as the great Conifer termed Dadoxylon^ first 

chan^d into seams of ordinary coal, have now, as noticed by Mr. Matthew^ 

been converted into anthracite, while in the latter, the ferns and other 

delicate plants have undergone a still greater alteration^ and are now found 

to have the lustre and character of graphite. 

Among other effects produced by partial metamorphiam, the most cotamon 
and the most impolrtant are changes in the composition of mineral veins, or 
alterations in the colour of the enclosing beds. Such changes zAay be the 
result of a moderate and gentle heat only, and consist of a simple loss of 
water and other vaporizable constituents, as when the iron ore termed 
Limonite is eon verted into HaematUCj or a more powerful heat may have been 
necessary, a heat sufficient to produce sublimation, giving rise to the escape 
of vapours and mineral solutions. 

All of the changes here mentioned .are common among the rocks of the 
jDevonian Series in New Brunswick, the former in the great variety of colour 
i^haracteristic of the sedimentary beds, and which is largely due to the pre- 
sence or absence of combined moisture, the latter in the effects piroduced 
where the distucbances have been most active, and igneous ejections most 
powerful and frequent. The whole coafit of the Bay of Fundy, occ^ipied by 
rocks of this age, is filled with such evidences of partial metamorphism, 
while at Martin's Bead, and about the various Oopper mines, they are espe- 
cially remarkable. Veins of calc-spar, naturally of a pure white colour, 
have been changed to a rich crimson red, epidotic and chloritic veins pene- 
trate the rocks in all directions, while the accompanying ores themselves 
have undergone similar alteration, oxide of iron booming changed inito the 
specular variety, or the dull-cploured sulphurets of copper into glance and 
peacock ore. 

c. Cn/siallizatian.'^ThiB third and most complete stage in the process of 
-metamorphism, is^that by which the original character of stratified deposits 
is eompletely destroyed^ and the ordinary beds of sand and clay converted 
into crystalline granite, syenite, and gneiss, — a change already illustrated 
in the highly-altered deposits of the Azoic Age. 

In several of the Devonian groups a similar but more partial alteration has 
already been pointed out. The semi-crystallized rocks of Black River and 
Chance Harbour are but imperfectly formed granites, which a very slight 
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continuance of the metamorphic influences tvould have converted into com- 
pact unstratified beds, not to be distinguished from the similar formations 
produced by purely igneous agency. The same may also be said of the 
semi-granitic and protogine rocks, associated with the upper member of 
the Little Rivei* Group, in the County of Albert. 

There are^ however, extensive districts in various portions of the l^rovince, 
where the process of crystallization has reached its extreme limit, and vrhere 
we can no longer directly trace any evidence of sedimentary origin, the de- 
posits of clay and argillaceous sand having become converted into micfaceous 
slates, gneiss, syenite, and true granite. 

The districts occupied by these rocks, being among the largest m the 
t^rovince, require a more extended notice. 

Devonian Oranites. — a. Distribution, — The general position and extent of 
the great granitic belts of the more central portions of the Province^ have 
already been pointed out in the introductory Chapter. Not being directly 
included in the district examined during the past season, a small portion 
only of tHeir distribution is represented upon the Map. They are two in 
number, the general outline and position of which may be described as 
follows : — 

The first, or great central belt, entering the Province from the State of 
Maine, passes throdgh the Counties of York, fTorthumberlatid, and Glou- 
cester, and extends to within a short distance of the Bay of Chaleur, at 
Bathurst. Its northern limit is a line^ starting from the North Lake, near 
the Monument Brook, on the boundary, passing between the first and second 
Eel River Lakes, on through the neighbourhood of the Howard Settlement, 
to the Saint John River, above the Meductic Rapids. Crossing the latter, 
it trends northeasterly near the head-waters of the Miramiohi, and strikes 
the Nepisiquit River a few miles above the Grand Falls of that stream. 
The southern boundary is approximately parallel to the northern, crossing 
the Saint John River four o^ five miles below the mouth oi the Pokiok, but 
is much more widely separated to the west than to the east, where, near 
Bathurst, the width of the belt becomes greatly reduced. It will be observed 
that in the latter direction, as well as at the crossing of the main river, these 
outlines differ materialljnhrom those heretofore represented.'*' 

The second great band of granitic rocks, also entering the Province from 
the State of Maine, extends from the neighbourhood df Saint Stephen, with 
some interruption, to the Saint John River, where it is abruptly terminated 
Opposite Spoon Island, below the village of Hampstead. It is here some- 
what over a mile in thickness, being partly covered on its northern side by 
argillaceous and micaceous elates, and on its southern, by the rockB of 
Kingston. 

# For the particulars of tbe occurrence of this granitic belt, and the associated slate formations at 
Bathurst, see tbe Report of last year ; also, an Article on the Geology of the Nepisiquit, in the Canaditn 
Naturaliit. 
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6. ChfTTaciers, — In mineral composition the first of the above great series 

is remarliablj Tariable. It may be well studied at and neai* the month of 

the I'oldiok, where'^ this stream, running through a narrow gorge not more 

than tliirty feet in Width, but over a hundred in depth, falls into the Rivet 

Saint John. The most abundant rock at this locality is a coarse reddish 

syenite, divided by Irregular joints, (to which the course of the stream is 

due)^ associated, however, with some true granite, (consisting of quartz, 

white felspar, and black mica). Much of the latter is very coarsely porphy* 

ritic, large crystals of felspar, sometimes two inches in length by one in 

breadth, composing a large proportion of the rock, and projepting on its 

weathered surface in grey and white angular blotches. This porphyritie 

granite is very abundant throughout the central belt of York, and is scattered 

in boulders over a large portion of the County. In this respect it difters 

greatly from the other series yet to be described. To the north bf the 

Pokiok, and between that stream and the Shogamoc, the granite contains 

some beds of gneiss passing into mica slate, while veins of finer grained 

granite, with others of compact crystalline felspar, occur at various points. 

The granites of Queen*s County differ from those above described, chiefly 
in their more compact and even texture. So far as I am aware, they are 
never coarsely porphyritie, and are more constant in composition. Along 
their eastern terminus, where they have been extensively quarried, they are 
true granites, being composed of quartz, light-coloured felspar, and blacfc 
mica, in nearly equal proportions. They have been described by Gesner 
as approaching gneiss, but the appearance of stratification, which that author 
observed, is, I think, due solely to a system of joints, by which all these 
granites are characterized, and which is of great service in the process of 
quarrying. 

To the westward*, along the line of the Douglas Valley, the granite 
become somewhat coarser, and at Fall Brook hold considerable quantities of 
9chorlj or impure black tourmaline. 

c. Age, — In series so extensively altered as those now upder consider- 
ation, the only facts upon which our conclusions can be based, are their 
Qtratigraphical relations, and the analogy of adjacent districts. 

As to the former, it has already been noticed, that throughout their entire 
extent the granites of York are flanked on either side by nearly perpen- 
dicular series 0/ -slates and quartzites, while in the Parish of Prince William, 
both are covered by rocks of the Lower Coal Measures, which rest upon their 
uptQirned edges unconformably. It is therefore evident that the period of 
upheaval and crystallization in the former, must have been subseqtient to 
the deposition of the mica slates, yet antecedent to the opening of the Carbo- 
niferous era. Judging from the phenomena exhibited in other portions of 
the Province, it seems probable that the Devonian Age, so remarkable for 
the number and extent of its volcanic outbursts, withessed also the disturb- 
ance which is here, referred to. It is, however, possible, that such dis- 
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turbanoe may have taken place at an earlier date, or even at several Tv^idel jr 
wparated epochs. The latter supposition would seem to be directly proved 
by the presence of granite veins passing through the earlier series, and 
producing a secondary alteration of its constituent minerals. 

The above view of the age of the New Brunswick granites, excepting those 
of the Portland and Kingston Groups, is confirmed by the analogy of JS'ova 
Scotia, where, according to Dawson, rocks of this character and age peue-^ 
trate the formations of the Upper Silurian and Lower Devonian. 

d. Topographical Features, — The central granitic band of New Brunswick 
is for the most part high and rugged,, although less so than the formations 
in the northern portion of the Province, or the southern band of the Nerepis. 
The latter affords some of the wildest and most lotty scenery in New Bruns- 
"wick, including Bald Mountain, Douglas "Mountain, the Eagle Cliffs, and 
many other eminences. Over both districts there is Httle soil beyond that 
furnished by the " Drift,** and the country is in almost all parts an unbroken 
wilderness. 

e. Useful JSfmeraZ^.-^Indications of Tin have been said to occur in the 
rocks near the mouth of the Pokiok, but after a careful search, I have found 
nothing to warrant a belief in the existence of metals at this point. Beyond 
their application for huilding purposes, for which the granites of Queen's 
County are admirably adapted, the rocks of these series are without econo- 
mical value. I 

I 
Condition of this portion op the Continent dubinq and at the close 

OF THE Devonian Age. 

It will be remembered that in the remarks on the close of the fiiluriaa 
Age, it was stated that the character of the rocks then forming in this 
porticm of the Cojatinent, seem to indicate a gradual ^ipking of the land 
beneath the sea. The upper beds of the Saint John Group are 4^p-^&ter 
formations, while those of Kingston, in many parts at least, also indicate a 
similar origin. How long this subsidence continued, or whether any portion 
of the groups was again elevated to form dry land, during the long interval 
which elapsed before the opening of the Upper Devonian Era, it is impos- 
sible from our present data to determine. As,- however, the latter epoch 
approached, it is probable that all those portions of the Province now occu- 
•pied by the rocks of the Bloomsbury, Little River, and Mispeck Groups, 
with many others from which these beds have since been removed by denu- i 
dation, were still covered by the ocean, for the volcanic products of the 
former indicate an origin under pressure, which could alone have been pro- 
duced by outflows beneath the sea. 

It does not necessarily follow that the waters then covering the land were 
deep, and as we pass to the upper member of the group, the evidence of i 
strong but shallow currents, producing coarse conglomerates, indicates a 
gradual period of emergence. During this and the succeeding epocb^, a 
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series of minor oscillatioiifl, marked by the alternations of coarser and finer 
beds, prevailed throughont the course of the Era. As the latter, however,, 
drew slowly to a close, a period of disturbance, upheaval, inetiimorphism, 
and mountain-making, began upon a grand scale. The strata previously 
horizontal, or nearly so, were pressed into gigantic folds, the span of which 
is sometimes as much as several miles, and the original height hot less than 
2,000 feet, while at the summit of the folds, where the strain was greatest, 
dislocations ensued, resulting in the formation of extensive fissures, and the 
outflow of igneous matter. Accompanying the escape of the latter, began 
that general process of alterati(>n and metamorphism which, as we have seen, 
characterizes so large a portion of the deposits belonging to this age. Then, 
too, the vapors and chemical solutions, filling th^ cracks and fissures, com- 
menced those changes which have resulted in the formation of mineral 
TeiDs, which abound in many portions of tho districts described, and give to 
them their economical value. 

Before leaving the consideration of the Devonian Age, we may add a few 
words on its peculiar Liife^ for it is here that we first meet vnXh undoubted 
indications of a land vegetation. It will be remembered that vegetable 
fossils, of an obscure and doubtful character, have already been noticed as 
occurring in deposits of a much older date, even as low as the Saint John 
Group, and the upper beds of ^le Portland. In all these, however, the 
remains are too poorly preserved to be easily made out, and are, without 
exception, marine plants, of the very lowest order of organization. In the 
rpper Devonian sandstones and shales, however, a great advance has been 
made, in the change from a marine to a terrestrial vegetation. In place of 
tbe low and humble sea-weeds, which represented the entire vegetable 
world in the earlier periods, we have now to contemplate the Continent as 
raised in part above the sea, and clothed with Ferns and Conifers. 

Among the most remarkable and constant of these plant-remains, is the 
fossil called the Dadoxylon^ from which the name of one member of the 
Little River Group has been derived. This plant {Dadoxylon Ouangondianum 
—DawsoUy) seems to have been a coniferous tree, of considerable size, some 
of the trunks, which are common in the sandstone, being as much as a foot 
or more in diameter. They are sufficiently preserved to show the pith, and, 
occasionally, even the rings which marked their annual growth. 

Besides the pine-like Dadoxylon, the sandstones and shales contain the 
^mains of numerous ferns; beautifully preserved and of great variety, and 
^th them numerous Calamites, plants closely allied to the Equiseium or 
Scoumg Bush of our marshes. 

Ifor are there wanting evidences by which we may ju<Jge of the animal as 
^ell as the vegetable life which flourished in this portion of North America 
*t that early period. Not the least interesting of the discoveries made in the 
focks of the Devonian. Series, was the finding by Mr. Hartt of the undoubted 
traces of an inseci life, the wings of these animals being, like the Ferns, 
beautifully preserved in the softer shale. They are by no means so abundant 
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€18 the other fossilB referred to, but thej are quite sufficient to prove the 
existence of these animals in the Devonian forests, and thus to establish the 
fact of their introduction upon the globe, at a period earlier by a whole 
geological age than that which had heretofore been assigned them. 

In the disturbances which marked the close of the Devonian Age, most, 
if not all, of this abundant life became destroyed, and with a few exceptions, 
all evidence of its existence obliterated. 



CARBONIFEROUS AGE. 



The Carboniferous Age, or Age of Coal Plants, is usually divided into 
three Periods — the Sub- Carboniferous, when marine beds were mostly in pro- 
cess of formation; — the Carboniferous, when, over mach of the Continent, 
the land had been sufficiently elevated to form wide-spread plant-sustaining' 
marshes, giving rise to deposits of vegetable matter, now converted into 
coal ; — and the Permiany when the sea again covered extensive districts. Of 
these, the two first mentioned periods only, are believed to be represented 
in New Brunswick. 

^.— STTB-CARBONIFEROTTS SERIES. 

Distribution. — The rocks of the Sub-Carboniferous Period in New 
Brunswick, like those of the same formation in Nova Scotia, occupy an 
extensive area, being not only widely spread over a district where no other 
rocks appear, but also occurring in isolated masses, irregularly distributed 
among the beds of the older groups, partially filling the depVessions produced 
by the folding of the latter, or even rising along the sides of the ridges, and 
at times towering above their summits. 

The general distribution of the Series will be apparent from a glance at 
the Map, where the beds comprising it are represented by a bright vermilion 
colour. As they are much more easy of recognition than the older forma- 
tions on whiph they lie, they will not require so minute a description. The 
following are the principal areas which they occupy : — ^ 

1. The Valley of Belleisle Bay, and its extension easterly towards Butter- 
nut Ridge ; also the Valley of the Kennebeckasis, and its extension easterly, 
along the Petitcodiac, to Moncton. This latter valley, near Norton, unites 
with that of the Belleisle, the Sub-Carboniferous rocks extending thence 
through a large portion of King's, Albert, and Westmorland Counties. 

2. The Valley of the Petitcodiac, between Moncton and Shepody Bay. 
This division incliyles the district about the Albert Mines, with the asphaltic 
and bituminous shales of Elgin, Hillsborough, Baltimore, Dover, and 
Dorchester. 

8. Detached areas upon or near the Coast Of these, the principal are 
the neighbourhood of Gardner's Creek, with the region around Quaco, 
Martin's Head, Goose Creek, Point Wolf, and Salmon River. 
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4. Thd bopdbr of the ^eat central Carboniiferous Basin. 

5. The liepreau Basin, Charlotte County. The occurrence of Carboniferous 
rocks at this locality is not certainly known. 

6. On the Tobique Biver, in the County of yictoria, between the Red 
Rapids and th6 Blue Mountains. 

The above separation into divisions will be found convMiient, not only as 
a geographical classification, but also as associating together deposits most 
ne&rly alike in character. These latter will now be more fully described. 

CHAHAcnsiiB.-^l. Valleifs of KenneheckaBis and Bellisk Bay. — ^In this portion 
of their distribution, the rocks of the Subcarboniferous Period, ae first 
pointed out by Mr, Matthew and Dr. Dawsciy, consist of materials mostly 
derived from the older metamorphic ranges on which they re»t. These 
materials are usually of a coarse description^ and, cemented together, pro*- 
duce a rongh conglemerate, usually of a bright reddish-brox^ colour, with 
livbieh, however, are associated some finer beds of sandstone and shale. Mr. 
Matthew thus detfcribes the composition of th<!ra6 which occur in Eeftne- 
beckasis Bay : — 

"Paste. — ^Dark red clay or saiid, derived from granite,— riirely a gray 
calcareous mud. 

Pebbles. — ^Imperfectly rounded fragments, one foot or less in diilmeter, 
of Ist, Granite or Syenite ; 2nd, Metamorphic Limestotle ; 8d j Mica Slate ; 
4th, Soft brotvti sandstone. 

These rocks, except the last named, are derived from beds of the Portland 
Series:" They fill all the upper part of the valley, and have been ttaced 
along the line of the river, as far as Apohaqui Station, near Sussex. They 
also cover, wholly or partially, many of the islands in Kennebeckasis Bay, 
and though in its lower portion mostly removed by denudatioti, are still 
represented in isolated patches, or lengthened strips, along the shone. They 
eonstitute the larger portion of Long Island, (where, however, older bediat 
also appear,) and rise itito a bold bluff at its easterti ezrd. They form a part 
of the shores of the Milkish Creek, and are also seen on the southern shore 
of tlie Bay, covering most of the district between Boar's Head and Sandy 
Point. They even re-appeat on the western side of the main, river, near the 
CouDty line between Saint John and King's, thus indicating that the whole 
of this great valley was once filled by them. 

Between the rocks of the Eennebeckasis and those of Belleisle Bay, there 
is little diversity, except in the nature of the materials, and the source from 
which they have been derived. While the former, as before stated, consist 
mostly of fragments frotii the Portland Series, the latter are chiefly com- 
posed- of the felspathic and horneblendic rocks of the Kingston Group. 
They are also filler in their texture, and hold a few thin beds of soft gr0en 
and reddish shale. These rocks occupy a large area, and are well Exposed, 
with beds of freestone, sotth of Belleisle Point, Where the main road from 
Kingston crosses their broad flat surfaces, dipping slightly to the north. 

12 
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They occupy also the entire valley of the Belleisle River, riBing nearly ta 
the summit of Bull Moose Hill, and thence extend to the eastward, alorig^ 
the slopes of the older series, as far as Butternut Ridge. The latter is com- 
posed of conglomerates with thick beds of limestone, and is continuous 'wltli 
the series which surrounds the great central coal-field of the Province. 

Between the valley of Belleisle Bay and River, and that of the Kenne- 
beckasis, the rocks are mostly of the kind above described. In addition, 
however, to the ordinary beds of conglomerate, shale, and sandstone, tbere 
are also several beds of impure bituminous limestone. These are well ex- 
posed at Dickie Mountain, on the northern side, (where the calcareous beds 
hold lea4 and copper,) and westward, along "the middle-land" road to 
Kingston. These limestones rest directly upon the altered rocks of the 
older groups, and may be considered as representing, at this locality, the 
lowest beds of the Carboniferous Series. 

It has been stated that the Eennebeckasis conglomerates have been traced 
to the eastward as far as Apohaqui Station, near Sussex. Their outcrops, 
however, are not continuous, and at Norton they seem to be overlaid by a 
newer series, consisting of fine-grained grey sandstones, grey- and black 
shales, with some thin beds of reddish calcareous conglomerates. These 
are well exposed in the railway-cutting east of the Station, and are remark- 
able for the great number and fine preservation of the ripple marks, and 
other impressions, on the softer beds. On one large slab, measuring four 
ieet by four, no less than sixteen of these great ripples were counted, each 
occupying a space of from one to two inches. 

At Apohaqui the lower deposits again appear, as well as the upper. The 
iatter were found by Mr. C. R. Matthew to contain beds of bituminous 
shale, and sandstones with veins of Albertite. 

It would be impossible, without unduly extending the limits of this 
Report, to give a detailed account of all the difierent localities included in 
the immense district now under consideration. At hundreds of points the 
Subcarboniferoub rocks have been seen and studied by our party, but few 
faets, requiring special notice here, were observed. 

Mr. Mattibew has suggested the division of the series into two members, 
an upper and a lowers approximately equivalent to a similar subdivision of 
the same series in Kova Scotia. These two members are thus character- 
ized : — 

<^ 1. A lower — consisting of coarse red conglomerates, red sandstones, and red shales. 
Fossils — Algae, and stems of land plants. 

^^ 2. An upper— comprising grey sandstones, and grey and brown shales.'' 

To these divisions of Mr. Matthew, it is now necessary to add the occur- 
rence of large beds of limestone and gypsum, as well as salt springs, in con- 
nection with the first member above given, or it may be, occupying even a 
lower horizon, and calcareo-bituminous shales associated with the latter. 
As these, however, are of economic importance, their consideration is 
deferred to the section on the useful minerals of the group. 
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In general, the coarser conglomerates of the lower division are most 
freqaent along the eonthem margin of the basin, and near the older meta- 
morphic hills, as at Damascus, through much of Upham, Picadillj Moun- 
tain, &c.; the fine grey sandstones and shales usually occupy the central 
portion of the valley, (in the eastern part, though not in the west), and. from 
Sussex seem to cover n^ost of the district as far as the Petitcodiac. 

2. The Valley of the PeiitcodiM^ between MoncUm and Shepody Bay. — The 
Sabcarboniferous Basin of Albert and Westmorland Counties, continuous 
with that of the Kennebeckasis on its northern side, is irregularly bounded 
on the south and west by the metamorphic bills of the Devonian Series. 
Besides spreading widely over a continuous district, along either shore of 
the Petitcodiac River, the rocks of this division also partly occupy depres- 
sions between the folds of the older series, and gradually disappear among 
them. As the district is a large one, allusion will be made only to its more 
important features. 

In the formations of the Albert County Valleys, rocks of both the divisions 
before enumerated are not uncommon. The coarser conglomerates of the 
lower member are usually found resting directly upon the metamorphic 
groups below them, and like those of the Kennebeckasis, have derived the 
great bulk of their materials from these groups. This is especially the case 
along the PoUet River, near Elgin, where the conglomerate is very coarse, 
and holds pebbles (some of them 80 x 18 inches in size,) of porphyry, syenite, 
jasper, protogine, red clay slate, quartzite, epidote, &c. All of these may 
have been derived from the rocke of the Cordaite Shales, and beds similar to 
many of them may be seen in sitUj a short distance above. This is especially 
true of the porphyry, found penetrating the rocks in numerous dykes, and 
occurring in the conglomerates as pebbles of great beauty. 

These coarser beds are but the eastern prolongation of the similar ones 
already noticed as common along the line of the Hammond River, and, 
though not perfectly continuous, re-appear at many points in the Parishes 
of Hillsborough and Hopewell. As already observed in the remarks on the 
older series, they progressively cover the latter to the eastward, and finally, 
at Shepody Mountain, rise above them. In the eastern and central, as in 
the western portion of the district, they are associated with sandstones and 
shales, with large and valuable deposits of limestone and gypsum. The 
precise localities of the latter will be indicated in the remarks on the useful 
mineralB. 

Irregularly distributed among the beds above described, are found, not 
unfrequently, the grey sandstones and shales which constitute the upper 
member, and at times also, deposits which can with difficulty be distinguished 
from the ordinary strata of the Coal Measures. But the formations which 
are most remarkable in the Group before us, and which give to the whole 
Series its most interesting character, are those to which we have already 
alluded under the name of bituminoi^ shales^ including the oaal-bearing 
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beds of the Albert Mines, apd the oiI-pj<oduciDg strata of Baltimore^ as wel] 
as those which yield petroleum at Hillsborough aod Dover. 

In the Acadian Geology of Dr. Dawson, (Chapter x,) there is given a 
sectioa illustrating the relations of the Subc^rboniferous rooks of ^ova 
Scotia to those of New Brunswick, and also a detailed account of the 
geology of the Albert Mine, with a discussion of the origin and nature of 
that celebrated deposit. As this work is easily accessible, we do not here 
propose to enter into a recapitulation of the interesting conclusions therein 
contained, but only to add a few results of our own observations, upon par- 
ticular localities in the neighbourhood. These will be more readily under- 
stood by reference to the following Table, constructed by Dr. Dawson, and 
designed to illustrate the succession of deposits, in descending order, between 
the mouth of the Petitcodiac River and the Albert Alines : — 

'* 1. Grey sandstone, often coarse and pebbly, with shales and conglomerate, Hopewell 
Ferry, Ac. These beds perhaps correspond to the great sandstone ledges of Seaman's 
Quarries, Joggins. 

2. J^ddish sandstones and shales. 

8. j(iin^estpne and gypsum. 

4. !?,ed sandstone and conglomerate. 

5. Grey and dark coloured conglomerate. 

6. Calcareo-bituminous shales of the Albert Mines, Hillsborough. These beds appear 
here to lie at the yery base of the lower carboniferous series.'' A similar descending sue- 
cession was also observed to the northward, u^ the Memruncook River. 

To these observations of Dr. Dawson, we would add the following re- 
marks I — 

A reference to the Geological Map, at the close of this Report, will show 
that the Albert Mines occupy a position nearly mid-way between the older 
metamorphic hills and the Petitcodiac River. These hills, constituting the 
high table-land of Caledonia, and its eastern spur, Bhepody Mountain, have 
been shown to be probably a portion of the Cordaite Shales of the Upper 
Devonian Series, penetrated by, or at least containing, large beds of granite 
and syenite, near their central parts. Qn the northern side of this meta- 
iiLorphic range, in the settlement of Caledonia, shales of the same age and 
general character, but more highly charged with bitumen than those of the 
mines, appear, and seem to be in direct contact with the older beds. They 
here have an easterly strike, and a northerly dip of about 50°. 

A few miles west of Caledonia, near the sources of the Prosser Brook, we 
have already pointed out the occurrence of bituminous shales, similar to the 
above, and recognizable by their peculiar fossils. This deposit is in the 
exact direction of a line connecting the shales of the zhines with those of 
Caledonia, and indicates an extension of the seriee along the valley already 
alluded to between the souroea of this streciim and the Govlsrdale River. On 
the northern side, however, of the chain which separates this valley from 
Ihat of the Petitcodiac, we have again the eakareo^bitumio/ous shales, with 
their characteristic fossilB, (extending weatwtod through Elgin far into the 
Ooanty rf King's,) but her^ no longer rep^^g upon the metamorphic bilU, 
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l>eiDg separated from the latter by the thick and coarse coDglomeratea of 
the PoUet Kiver. 

At the last named locality the distribntibn of the series, which was care^ 
fully studied hy Mr^ Hartt and suyself, is nearly as follows, the succession 
being an ascending one : — 

lot. Metamorphio rocks of the Upper (Pollet Rirer) Fslls. 
2Dd. At the Loww Falls-^Goarae oonglauerstes derived fVom the above:. 
3rd. InterstratiSed oonglomeratea, and hard giej landfltoDSs. (Btr. N. 48-60^ E^ 
Dip 60° N. W.) 

4th. Grey sandstones and sandy shales. 

5th. Bituminous shales — concretionary, and slightly caleareous — ^containing ganoidal 
flcalea. They more nearly resemble the shales of the Albert Mines than those of Caledonia. 
The strike and dip are irregular, but approximately as follows : — Str. N. — N. 44° £. Dip 
often vertical, but at times about 60° N,W. At some points a conglomerate is bedded 
in the shale. 

6th. Orey sandstones, grits and shales — occupying most of the country between Elgin 
and Salisbury. 

It would seem from these observations that the bituminous shales, though 
apparently in direct contact with the older series at Baltimore and Prosser 
Brook, are separated from the latter by conglomerates of great thickness at 
Elgin Corner, (and the same is true at other points,) these conglomerates, 
therefore, constituting a lower member. Whether the similar deposits of 
the Kennebeckasis occupy the same position, is not certainly known ; but the 
relation of the bituminous shales near Norton, evidently a westward pro- 
longation of those at Elgin, to the beds below them, render it probable that 
such is the case. This view is still further confirmed by the observations 
made upon the cai'boniferous districts of the ooast^ where the coarse con-, 
glomerates seem to occupy a similar position. 

3. Coastal Detached Areas. — The principal localities along the Bay of Fundy, 
at which Oarboniferons deposits have been observed, have been already 
enumerated. At some of these localities, beds of the Lower Coal Measures, 
as well as those of the Subcarboniferous Series, occur, and for convenience 
will be considered in connection. 

a. Gardner's Greek ♦ and the Jfegion around Quaco. — " The Carboniferous 
rocks of Gardner's Creek and vicinity, form a part of the largest of several 
deposits of this sera, scattered along the southeastern shore of the Province, 
east 'of Saint Johb ; now isolated, but evidiently marking the former exists 
ence of a large area of sediments in the depression filled by the waters of 
the Bay of Fundy, continuous with the coal formation which bounds its 
northeastern end ; and probably connected also with the Lower Carbonife- 
rous (Dawson) of the Kennebeckasis valley, by the depression of land at 
the month of the Saint John River. 

•* The strata of the district under consideration seem to He in a series of 
undulations, nearly parallel to those of the older series of metamforpbic 

• The following description of the first-named locality is written by Mr. Matthew, from data cQllectecj 
by that gentleman and myself, while apeoding a fev days id that yiciiiity JQ the Sammf r of ISSt^ 
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focks, bat having frequently a more northerly direction. These cormgci.— 
tions have been impressed upon the beds, at some period between the cIob^ 
of the Carboniferous and the Triassic epoch ; since, as will be shown in tli^ 
sequel, sediments of the latter age were found reposing upon the upturnecl 
edges of the Carboniferous beds. 

^' Along the shore, from Emerson's Creek to Quaco, cliffs of greater or* 
less elevation, present excellent opportunities for studying the varied char- 
acters presented by these latter. The strata consist chiefly of sandstones 
and shales, in frequently alternating beds, varying from a few inches to 20 
feet or more in thickness. The prevailing colour is a chocolate red, paler, 
and often giving place to grey, in the sandstones, but frequently deepening 
to a dark purplish red in the shales. The sandstones often pass into grit, 
and more rarely into beds of a hard conglomerate, made up of pebbles 
derived from the indurated rocks of the metamorphic hills, imbedded in a 
sandy matrix. 

" A few beds of dark grey shale occur, and, with the finer sandstones, hold 
plants of several genera and species characteristic of the true Carboniferous 
formation, usually in an imperfect state of preservation and by no means 
abundant. 

" Specimens of these fossils were submitted for examination to Dr. Daw- 
son, who remarks upon them as follows : — 

' In looking over your Gardner's Creek plants, I find the following : — 

Cordaites borassifolia, and trunk of same. 
Calamites Suckowii. 

C. cannaeformis. 

Megaphyton, (species not determinable*.) 
Sternbergia. ' ' 

Cardiocarpon, (several species.) 
Lepidophyllum. ' 

Neuropteris, | jj^^® ^' auHculata, } ^ i™P«rf«c*^ ^ ^e s^re of them. 

< In 80 far as they tell anything, (and this is not very much,) the specimens are Car- 
boniferous rather than Devonian, and are more like the MUUione Grit than any other part 
of the ("arboniferous. 

< I had almost forgotten to say that the siUcified wood seems to be coniferous, and ma^ 
be Dadoxylon Materiarium^ but is not well enough preserved to be certainly determined/ 

" Westward of Wallace's Cove, massive beds of a hard conglomerate (of 
grey and brown colours), derived from the wreck of the Devonian and 
Silurian rock northward, are brought up by an anticlinal fold in the for- 
mation, and constitute the principal mass of the bold promontory known as 
M'Kay's Head. 

^^ A similar deposit may be seen at Quaco and Kogers' Heads, resting on 
the flanks of ridges of intrusive trap. Near the Light House at Quaco, it is 
associated with thick beds of limestone, and for the reasons to be stated 
presently. Prof. Bailey and myself think both it and the calcareous strata, 
Lower Carboniferous, the conglomerate probably representing the coarse 
fragmentary rocks of the Kennebeckasis valley. 
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'' ^8 already intimated, the strata of this coal basin are much folded and 
otherwise disturbed. Faults, connected with downthrows, were observed at 
several places ; and at Dewar's, (Gardner's Creek,) where the beds are curi- 
ously folded and bent, an admirable opportunity is afforded, both in the 
cliff and on the beach, for studying these phenomena. There seems to be 
an extensive overturned dip at this place, as indicated in the Sketch and 
Diagonal Section * across the measures, by which the higher members are 
inverted." 

The region about Quaco, above alluded to in the remarks of Mr. Matthew, 
is a very complicated one, and deserving of further notice. Subcarbonife- 
Tons, Carboniferous, New Ked Sandstone, and Eruptive Itocks, are all present, 
and so intimately associated as to be difficult of recognition. The general 
relation of these different groups will be apparent jErom the Section (H) 
illustrative of this locality, and from the following descriptive notes : — 

The village of Quaco is situated partly on Carboniferous and partly on 
Triassic and Diluvial beds. To the west of the settlement, and on either 
side of the Light House, rise the two bold promontories of eruptive trap, 
known as Quaco Head and Kogers' Head, the latter attaining an elevation 
of over 200 feet. Reposing upon the flanks of the first mentioned ridge, 
the lowest beds observed are limestones (without fossils), attaining at times 
a thickness of 25 feet, and covered by a hard and coarse conglomerate, com- 
posed of materials derived from the eruptive and calcareous beds below, 
with some pebbles of manganesian slates, cemented by a fine red sandy 
paste. These conglomerates are undoubtedly the equivalents of those 
forming the promontory of M'Kay's Head, and of others which occur to the 
eastward, and like them are covered with thick beds of grey conglomerate 
and'^andstone, (holding Calamites and trunks of trees,) with some thin beds 
of calcareous shale, (the latter containing Gyprides^ Naiadiies^ ^c). All the 
beds above referred to are full of faults, displacements, and downthrows, a 
few of which are indicated in the Section. It is in these faults, and among 
the beds which bound them, that the principal deposits of manganese, 
formerly mined, occur. 

Overlying all the rocks above named, and irregularly filling in all the 
inequalities produced by the igneous disturbances, are deposits undoubtedly 
referable to the Triassic Period. The lowest of these deposits, occurring near 
Quaco Head, and in the rear of the Light House, is a bright red calcareous 
breccia, holding interstratified beds of manganese. It is unconformable to 
the underlying strata, being evidently composed in part of materials derived 
therefrom, and is covered confommbly by beds of K"ew Red Sandstone, which 
appear at the Light, and also to the eastward, overiying the trap of the Head, 
as well as on the shore forming both sides of the Harbour. 

In the succession of deposits above enumerated, a number of distinct events 
are indicated ; first, the denudation of some older metamorpCic Series, 

« See Sections (D and G) at cloie of tbe Report. 
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(probably the Cordaite Shales,) and the production therefrom of the laaird 
conglomerates, associated with thick beds of limestone, which repreaeiit 
the base of the Lower Carboniferous Series ; secondly, a slow succeBsioxi 
of oscillations near the sea level, of low land growing OUccnntes and tr^es, 
and giving rise to the thick beds of sandstone, conglomerate, and shale, ^^itli 
thin seams of coal ; thirdly, an upheaval of the trap, causing violent dis- 
locations of the overlying beds, and an alteration of the limestone; Atid 
lastly, a period of repose, in which the calcareous breccia and red sandstone 
strata were deposited in regular succession upon the upturned beds beloiir 
them. If we take into account the fact that manganese occurs in the super- 
ficial deposits of drift, this metal would seem to have belonged successively 
to no less than^i;6 distinct geological Periods. 

h. MariirCs Heady Goose Creek, Point Wolf , and Salmon Biver. — ^The remain- 
ing coastal Carboniferous areas require but brief notice. At the first of the 
above named localities, deposits of this age may be seen, filling the space 
between the Head and the high metamorphic series in the rear. They con- 
eist of soft grey sandstones, friable marls and shales, of pale brown, grey, 
and chocolate colours, and difter from the ordinary type of the coastal Series 
in their remarkable softness and incoherence. They form a synclinal between 
the extremity of the Head and the upland, reposing unconformably upon 
therocksof the latter, with a southerly dip of 60®. They here hold beds and 
veins of gypsum, and are overlaid by several well defined marinef terraces. 

A short distance to* the eastward of the last named locality, red and purple 
conglomerates, and grey slaty calciferous shales are exposed in bearly per- 
pendicular beds, and form the eastern side of the Harbour of iQoose Creek. 
They probably represent the similar beds at M*Kay*s Head and QUaco^ and 
eflPord fine crystals of calc-spar in several varieties. 

At Point Wolf, the hard conglomerates representing the base of the Series 
again appear, but constitute only a few small Islands. Between the latter 
and the high hills of the metamorphic shore belt, softer conglomerates and 
sandstones, of red and chocolate colours, are seen dipping northerly, and 
form the inlet of Herring Cove. They are here covered with thick beds of 
grey and buff coloured sandstones and shales, shattered and broken in every 
direction, and filled with enormous pot-holes. It is probable that the lower 
beds, dipping below the hills, have contained limestone or gypsum like the 
similar beds at Martin's Head, which, being undermined by the sea, have 
caused the falling in of the immense superincumbent mass. It is difficult 
in any otherjway to explain the broken character of the ground, which in 
roughness is unequalled in this portion of the Province. As a confirmation 
of this supposition, I may add that a salt spring issues from the hill upou 
the Bay Shore. 

The Carboniferous Beds of Point Wolf extend to the eastward, through 
the settlement of Salmon River, and thence to Salisbury Cove. Between 
the two last named localities, however^ t)ie hacd conglomeiatet at the base 
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of tlie series agiiin appear, and rise into the bold ridge known as Owl's Head, 

attaixxxBg an^elevation of not less than seyen hundred feet. They are exceed* 

ingly l^ard, containing pebbles of qiuiriz^ epidoiey jaspery cole spar^ kclcoae shaie^ 

^•9 derived from older series, and are filled with slickenRide surfiioes. Rest* 

ing xxpon them, and forming the northern side of the ridge, are fine-grained 

^rejr sandstones and thin conglomerates, the former holding remains of 

Slerrtbergiay OalamUeSy Lepidodrndra? SigUlariae; Megaphjta^^.y with large 

truixlcs of undetermined trees. Th^ , sandstones at this locality, as also at 

C^u.SLco, contain numerous thin seams ^f coaly the bitumenizjed remains of the 

cost! -plants ; and i^ttexapts have been made to open mines for this substapce, 

lavLt; with little or no prospect of success. 

Between Salisbury Cove.and Hillsborough, the deposits are chiefly those 
of t^be upper, member above described. Some ridges, however, of conglome* 
rate appear, and constitute the promontory of Cape Enrag6, as well as the 
long islands lying between the latter and Shepody Biver. 

That the deposits of the coastal Carboniferous areas above described con- 
tain beds of the Subcarboniferous Series, as well as of the Lower Coal 
Measures, is regarded as probable by both Mr. Matthew and myself, for the 
following reasons :-^ 

1st. Heavy beds of. hard and coarse conglomerates, such as are seen at 
^I'Kay^s Head, Quaco Head, Qoose Creek, Point Wolf, and Owl's Head, do 
not occur in the great central coal basin of the Province, (though this may 
be due to the absence of protruding ridges, from which these conglomerates 
might be derived) ; they probably represent the coarse fragmentary beds 
of the Kenhebeckasis Valley. 

2nd. The existence of thick beds of limestone, such as that of Quaco (and 
Salmon Kiver?). These limestones occupy the same relative position as 
those of Sussex and TJpham. 

3rd. The occurrence oi gypsum at Martin's Head, Salmon Kiver (?), Cape 
Enrage, and Hopewell ; and 

4th. The apparept connection of the conglomerates at Owl's Head, with 
the Lower Carboniferous of Shepody- The finer beds at the same locality, 
and also west of Quaco, may represent the Millstone Grit of Dawson. 

4. — The iorder of the great central Carboniferous Basin. — This division of 
the Series is a very extensive and varied one, occurring as a narrow belt 
skirting the Coal Measures around their entire extent. 

Starting frona the north side of Butternut Eidge, where they gradually 
coincide T^ith the Series, already described of the Belleisle and Sussex Valleys, 
these rocks may be traced to the westward, along the northern flanks of the 
Kingston Group, as far as the Saint John River, at Long Island'. Crossing 
the latter, (being nearly opposite on the two sides, not widely separated as 
heretofore represented,) they extend in . a nearly uniform southeasterly 
direction through the settlement of Inniskillen, to the toad between Saint 
Andrews and Fredericton, south of Brockaway's. Here gradually beuding 

13 
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around, they assume at first a northerly, and then a northeasterly directioil 
and in the latter course extend, with some irregularity, as far as the Coast d 
the Bay Chaleur, near Bathurst. The belt is but the outcropping border o 
a Series, which probably underlies the greater portion of the Garboniferous 
basin. 

Of the extensive district implied in the above description, I have personally 
examined bnt a very small fraction. These examinations, howeyeT*, have 
been found to possess so many features in common, that the general charac- 
ter of the series is sufficiently established. The latter may be convenientJj^ 
divided into two Sections, based rather upon the conditions of their ori^n 
than their geological relation. 

Ist. A volcanic series, — ^the rocks being yellow and reddish-purple quartz- 
ose grits and altered slates, associated with thick beds of trap, basalt, and 
amygdaloid, and altered by them. 

2nd. Red calcareous conglomerates, red sandstones, and red shales, 
(unaltered.) 

4. Hampsiead and Mush HiU^ Queen's County. — A general description of 
the distribution of the different formations at the first of these localities, ba£f 
already been given in the remarks on the great central granitic band of the 
Nerepis. In advancing to the north from this granitic axis, after passing a 
moderately wi^e belt of nearly vertical mica schists, the latter abruptly give 
way to a wide-spread series of volcanic and altered rocks, evidently referable 
to the Subcarboniferous Period. They occupy an area of several miles 
along the western side of the River, opposite Long Island, and extend to 
within a short distance of the Otnabog Lake, where they become covered 
with the ordinary grey rocks of the Coal Measures. It is near their junction 
with thoi latter that the best and most typical exposures may be seen, as given 
in the following Table, the succession being a descending one : — 

1. South shore of Otnabog Lake — Grey sandBtones, in broad, flat m^saes, with vei^ 
slight northerly dip. 

2. (At the farm of Mt. Merritt, one mile below) — Basaltio and vesieular trap, with 
ooarsO' grey amygdaloid, holding cak spar^ guartz, and Jiculandiie. The trep alopea 
gradually to the north, but on the south presents a hold mural face, the general direction 
of which is N. 60^ E. In the valley thus formed are met — 

3. At the, foot of the clifis — ^Buff coloured Carboniferous sandstones. — ^Di^ 40^ N. 

4. Soft, ochreous, blue and yellow ^hale^ with splintery fracture. 

5. (Immediately below the la^tter) — 3Q feet of greyish and reddisl^ femi-crj3talliae; 
limestone, holdipg numerous fossils. 

6. Thick beds of yellowish and reddish altered grit, projecting in pseudo-columpar 
masses. This is the most abundant and the most remarkable rock of the series. It is of 
a covse though unifbrm texture, and consists of brighjt glassy partieles of sainl^ pt rfeetly 
transparent, imbedded in a reddish or yellowish clayey paste. . It is quite hard, and com- 
pact, at times recalling porphyry, but is destitute of a distinctly crystalline character. It 
passes also insensibly into otdier beds, which approach more nearly to an ordinary grit. 
These, witb the rooks fizit mentioned, probably. underEe moot of the district betweaa 
Alerritt's and the. slate of Hampstead, but are krgelv concealed ^y dUt^via) detritufl. 
Many volcanic beds, however, appear, consistii^g of h^d copchoidal basalt, vesicular ti:ap^ 
and amygdaloid. 
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Directly opposite the section above desaribed, and occupying^ an equal, if 

not a greater area, the same series again appears in the Parish of Wickham, 

th^ same cnrionsly altered grits being exposed, in broad flat masses, along 

tiie river side for several miles. The trap ranges, however^ though present^ 

are much less numerous and prominent, while the finer beds and limestones 

are not immediately apparent. The latter, however, may again be seen a 

few miles eastward of the river, at Rush Hill, where they resemble in every 

respect those of Hampstead, in character as well as in the fossils which they 

hold. They also resemble the limestones of Butternut Ridge, and between 

the two may be observed at many points along the northern slope of die high 

land which forms the water-shed between the Washademoak and Belleisle. 

There is, however, this important difference in the geological position of the 

series on the two sides of the Saint John River ; while on the western these 

Sabcarboniferous ro6kB repose against verticial mica riates, on the eastern 

the underlying beds are of the Kingston Ghroup. The nearest rock observed. 

in the neighbourhood of the limestones at Bush Hill, was a coarse-grained 

diorite, similar in etery way to those to abiiadait in the formdtions n6rth 

of the Belleisle. 

B. Bald Mountain^ York Gwm(y.— 'About twenty miles west of Fredericton, . 
' and a little to the nxnTth of the Saint Andrews Road, near where the latter 

f enters the Harvey Settlement, rises a hill, sloping gradually on its eastern. 

I side, but on the western laid bare in a bold mural cliffy known in the neigh- 

bourhood by the name of Bald Mountain. This hill, a prominent object in 
the landscape for miles around, is as curious in its characters and probable 
origin, as in the isolated position which it holds. 

In approaching the eminence from the south, the only rocks observed in 
the immediate neighbourhood were grey sandstones, &c», similar to those of 
the central caiboniferous district. A short distance to the eastward, how- 
ever, near the sources of^ Long's Creek, ledges of red calcareous slaty con- 
glomerate may be seen, dipping westerly, and again at various points in the 
settlement of Harvey. It would thus appear that Bald jlountain, like the 
trap beds of Hampstead, occupies a position near the line of junction between 
the Subcarboniferous Series and the ordinary Coal Measures. 

This analogy of relation, taken in connection with the bold arid precipitous 
character of the eminence, would at first sight suggest an eruptive origin, 
and lead us to expect the presence of basalts anfd amygdaloids, similar to 
those so extensively and prominently exposed in the County of Queen's. An 
examination of the hill itself, however, shows the presence of no such rocks, 
being eritirely composed of sedimentary bed^ extremely altered. 
These sedimentary recks may be classified as follows : — 

1. Ahered purplish slate or clsystooe, partly amygdaloidal. 

2. Dark purple compact felspar, porphyritic with limpid particles of qoartlB. 

3. Altered volcanic grit, also with limpid pebbleis; of qtartt, and undiafingaishable fVbm 
tlie similar beds of Hampstead and Rush Hill. 
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The principal mass 6f the motintain is composed of the altered rock con — 
sfituting the first of the above divisions. No distinct stratification is appa- 
rent, the whole series displaying marks of violent distortion. Many of the^ 
rocks eihibit on their weathered surface innumerable zigzag ftirrows, run- 
ning in all directions, and ^ving to the mass the appearance of havinir been 
violently compressed while in a still flexible condition ; while others are 
perfectly compact and of extreme hardness. 

Neither the second nor the third of the above named divisions were fonnd 
in situ upon the summit of the mountain, but are well exposed on the west- 
ern flank, and along the Saint Andrews Boad, to within a short distance of 
Harvey. In the latter place, the unaltered red slaty conglomerates appear, 
and occupy an extensive area. 

The details of the two looalities above given will safilce as descriptive of 
a group of roeks largely developed in connection with this division of the 
Subcarboniferous Series, arid which re-appears at many points along the 
hordes of the great'eentral basin. «Among other marked localities, I may 
allude to the district a few miles west of Fredericton, where, on both sides 
of the Saint John River, we have a re-occurrence of the volcanic beds, in 
connection with the red sandstones and reddish purple conglomerates, of 
this formation. The latter may be seen at the Indian Village, resting upon 
contorted Silurian (?) slates, and again at Sugar Island, in the Saint John 
River, where they are gypsiferous, and underlie silicious conglomerates, 
dipping southwesterly at an angle of 90*^. At these localities, however, the 
sedimentary beds are- destitute of the highly metamorphic character so 
remarkable in the rocks of Bald Mountain and Hampstead, while the trap- 
pean beds Are more basaltic. The latter arlB well exposed along the river- 
edge of the Keswick Ridge, and opposite the French and Indian Villages. 
They also re-appear at Spring Hill, and on the opposite side of the river, 
at Clark's Mountain and the Royal Road. 

The following Table will be found to illustrate, in a systematic order, the 
various localities where observations have been made on the characters and 
distribution of this most important series, throughout its entire extent. 
They are partly the result of my own observations, and partly of those of 
Dr. Robb :— 

a. PariA of Wiokham, Rush Hill, &c., Queen's Coanty, described above. 
, b. " Hampstead, Merritt's, &c., " " " " 

. c. Inniskilljen Settlemeat, PetersTllle Parish, Queen's County. Porphyritic breceia., 

d, " Brook x)f Sticks," near Vail's (BrookawRy's)~road between Saint AiidreF» and 
Fredericton. — Light purple coDglomerate, near porphyry, and under grey gritSj dipping 
north. This porphyry is much like the altered slate of Bald Mountain.' 

e. Northwest end of Harvey Settlement, near Messiah Brook. — Porphyritic breccia, 
under grey grits. . 

/. Harvey Settlement, main road. — ^Bed conglomerate, near porphyty. 

ff. Bald Mountain. — Altered slates and grits, deecribed abore. 
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4. On roa^ from Bald Moantaan to Long's Creek, at farm of N^eBolaa Barker. — Dull 
Tcddish brown ala^j > oooglotfierate^-^PebbleiB, angular fragmei^ta of^tjpd^ and mica slate; 
eenent, calcareous. " " -y*. 

t. Saint John.Kiver, at French and Indi^ Villages. — Red sandstones *and.i3onglome- 
xates, with basaltic trap. v .** * 

y. Sagar Island and Keswick Ridge.— Same as above. * •* •*"?*'/' 

ifc. Clailc'a Moubtain, feewfrick Road. ^* " *;' -• 

L M'Leod's Hill, Royal Road.-^Yesicnlar trap and amy^aloid, mitcb like thht*\k: 
Sampfitead, exposing to the wqst a bold front, but sloping gradually to the east. The ^ 
amygdaloid holds fine quartz crystals and rhombohedral calc spar, but no heulandite. 

m. Between Cardigan and Stanley, York County; also, at Tay Creek and Red Rock 
SeUlement. — ^Red sandstones, nastiogon metatnorphio slates. 

s». Three mileB* below Stanley .-^Red marly sandstones, under grey grits, and near 
clay-fitone porphyry; the latter light coloured, with dark purple blotches. 

o. Four miles from Boiestown, forming the axis of the Portage between the Nashwaak 
and Miramichi. — Amygdaloid. 

p. Mouth of the Nepisiquit RiTeTj-near Bathnrst. — Light hlueish and reddish sand- 
stones and conglomerates^ with light blue shales, holding Lignita and Capper Ore. 

It will thus be seen that througUout this extensive Series, the associatipn 
of volcanic outbursts with red and purple sediments is very marked, and 
shows that the period of igneous activity, so prominent during the Devonian 
Age, had not yet ceased in the earlier part of the Carboniferous. It i& 
probable that the greater portion of the references made by Dr. Gesner to 
eruptive rocks along the district occupied by this belt, as well as the similar 
indications in th^ geological Map of Dr. Robb, have had their origin in beds 
belonging to the Group now under consideration. 

Age. — It has already been stated in the Introductory Chapter, that the 
great series of sediments now described, were originally referred by Dt. 
Gesner to the New Red Sandstone or Saliferous System of European geolo- 
gists, but subsequently, on account of its resemblance to similar formations 
in Nova Scotia, to the Lower Carboniferous Series. Dr. Robb, on the other 
hand, while supppsing that most of these red beds were below the Coal 
Measures, and possibly Devonian, indicates by the colouring of his Map, 
that the grey rocks of King's, Albert, and Westmorland Counties, including 
the bituminous and coal-bearing strata of the Albert Mines, form a part of 
the same series as the grey sandstones and grits of the great central basin. 

That all the beds included in the foregoing descriptions are, unless other- 
wise stfited, properly to. be referred to the Lower Carhop iferous System of 
Dawflon, is conclusively proved by the following facts : — 

a; The sttatigraphic^l relations of the Albert County rocks, already ex- 
pissed, shdwitixeir ppaition near the base of the Series referred to. This 
poflitioD is ^fcji^firmed; by the evidjence of the fossils,* viz ir- Ganoid iHshea^ 
remains of Lepidodmfbrm dedans ; , jL. corrugatum^ Q/clopieris Acadica, and, 
stems of Urge ferns. These fossils, as well as the character of the beds which 

♦ Observed by Messrs. G. F. and C. A. Matthew in the beds near Norton ; also by Mr. Hartt ai the 
Albert Mine*, and Elgin. 
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liold them, render it probable, aa first observed by Dr. Dawson, that the 
latter are contc^'^raneooB mth the similar beds of Horton Blnff, ia Ifoii^^a 
Scotia. '•/ ' 

b. Tbat'jbhe coarse fragmentary rocks of the Keonebeckasis Valley, and 
th^ detae&ed coastal areas, are partly of the same series, but of a lower horison^ 
.hft&'.'&iready been shown by their position underneath the bitominooB shales 
of 'Albert. Associated with the coastal areas, however, aife some beds 
probably referable to the Millstone Grit, and others to the Lower Coal 
Measures. 

c. The limestones, salt-springs, and gypsum, so abundant throughout the 
series, establish the identity of the latter with the similar Group in Nova 
8cotia. 

d. The limestones referred to, where not too mtich altered, as at Hammond 
Itiver, ]^orton. Butternut Ridge, Rush Hill, and Hampstead, contain charac^ 
teristic Lower Carboniferous fossils, TerebrahUae^ Producii, Corudariaey ^c. 

Topographical Features! — Among all the geological formations repre- 
sented in New Brunswick, there are probably none which exhibit such 
diversity of outline and position, as the rocks of the SubcarboniferoUs 
Series. Being composed of a great variety of material, conglomerates, sand- 
stone, shale, limestones, and traps, and therefore very differently affected at 
different places by denuding and other agencies, the features of each par- 
ticular district may in general be inferred from the prevailing character of 
its rocks. 

As a rule, the land underlaid by members of this series is comparatively 
low, yet at times, when the coarser beds appear, hills. and ridges of very 
considerable altitude are found. This is especially the ease along the south- 
ern margin of the great central valleys of the Eennebeckasis and Petitcodiac, 
as well as among the isolated areas on the coast. Among the latter, the 
high conglomerate ridges of M*Kay*s Head, Rogers* Head, OwVs Head, and 
Quaco, are unsurpassed in this portion of the Province for their lofty and 
rugged grimdeur. 

Between the ridges and vallej^s of the Carboniferous, and those of the 
underlying metamorphic series, there is always this distinction to be ob- 
served, that while in the latter the elevations and depressions are the results 
and indications of great flexures in the beds, the former indicate no' disturb- 
ance whatever, being merely the result of excavation by running Waters. 
The general course and dimensions of the older valleys are therefore utii- 
form over extensive areas, while those which are due to the eroding power of 
water, are as irregular as the direction of the currents which produced tbem. 
Even where conforming to the general folds of the district, the latter are 
often connected by tnmsverse valleys, the former never so, unless tbrough 
the agency of faults, giving new direction to the currents. 

Bearing in mind these facts, together with what has already been stated 
with regard to the character and distribution of the group, it will not be 
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difficult to understand the more prominent topographical features of the dif- 
ferent; districts oecnpied by these rocks. 

The most important of these districts, both in an agricnitural point of 
vie^w, and as affording the only easily available line of connection between 
the eastern portion of the Province and the City and River of Saint John, 
is the great valley of the Kennebeckasis and Petitcodiac Rivers, sufficiently 
indicated by the position of the European and North American Railway, 
whicli occupies its centre. This valley is too well known to require minute 
description here. 

South of the latter, and approximately parallel iu general direction, are the 
valleys of the Hammond River and its tributary, the Salt Spring Brook. 
These valleys are bounded and separated from each other by high and fre- 
quently precipitous ridges of coarse conglomerate, due entirely to the action 
of running waters, which have removed the softer shales and sandstones, 
while the harder beds have bean unaffected. These conglomerate ridges, so 
coinixion in the Parish of Upham, contioue to the eastward, where they in^ 
elude Picadilly Mountain and the high lands south of Sussex, and along the 
T)utch Valley, (being here divided by the transverse depressions of Trout 
Creek and its branches,) and extend far into the County of Albert. In the 
latter, however, the conglomerates gradually approach the older series, and 
conform to their foldings, while the country to the east and south, at and 
about the Albert Mines and Hillsborough, becomes broken into innumerable 
minor valleys, too irregular to admit of accurate description. 

The only remaining district requiring notice in this connection, is the 
great border ot the central Carboniferous basin, where the presence of erup- 
tive agencies has produced features somewhat different from those found in 
other portions of the Series. As a whole, this belt of rocks is low, (although 
more elevated than the beds of the Coal Measures which it surrounds), and 
only acquires prominence where raised and altered by igneous dykes, as at 
Bald Mountain, Keswick Ridge, and many other localities. 

Agricultural Capabilitibs.— While, as has been shown, the districts 
occupied by the rocks of the Silurian and Devonian ages are for the most 
part covered by soils of a poor, or very inferior quality, those in which the 
series now under consideration occurs, are unsurpassed for their value and 
fertility. Composed for the most part of materials very imperfectly con- 
solidated, they are easily acted upon by atmospheric aad aqueous agencies, 
and readily crumble into rich and productive* soils. The presence also of 
limestone and gypsum, of almost universal distribution through the series, 
greatly enhances its value, and gives to this division of the geological scale 
an interest which is scarcely equalled even by its abundant mineral deposits. 
Hence the great importance of an accurate knowledge as to the distribution 
and characters of its several members, and of a Map by which their location 
may be readily ascertained. No other district in the Province, except 
where alluvial deposits prevail, will compare with that of the Subcarbon- 



104 SUBGARBONIFKROUS 8EMES. 



iforous Series in fertility, and none, therefore, offers bo m.aoy J&uiilities for 
settlement. In the southern portion of the Province, this fact, readily 
recognized by settlers, though unconscious of its cause, has led to the occu- 
pation of the greater part of the district, but many fertile tracts still renaain 
uncleared; while along the Tobique River, where similar rocks occur, the 
advantages of settlement are unsurpassed. The-.poaition of these rocks, so 
far as they occur in the southern Counties^ may be readily ascertained from 
their delineatipn on the Map. Where lin^estone and gypsum are indicated, 
the soil can hardly fail to be of a rich and productive character. 

UsBFUL Mine:ral6. — The deposits of economical value belonging to the 
Subcarboniferous Series, are LimestoneSy Gypsiim^ SaU^ Coal, BUuminoiis 
Shale and Petroleum^ Freestonesy and the ores of Iron^ Leady and Manganese. 

a. Limestone^ Sali^ and Gffpsum. — The mode of occurrence of these three 
most valuable minerals has already been described in the remarks on the 
characters of the Seriies. It only remains to indicate in tabular form the 
various localities in which they have been found.' 

List of Localities co^vtaining SuBCARBONiPEaous Limestones, Salt Sprinqs, 

AND Gypsum. 
Albert County. 

Demoiselle Brook. — ^Limesfcone, gypsiferous 8andfitoTi)B, and gypsum. 

Plaster Quarries.-^The beds^ as observed at this locality by Mr. Hartt, are 60 fiaet thick. 
The gypsum is of two varieties, the Bydrout and the A,%ikydn>u^ Salphajbe, which pass 
into each other. The latter is usually of a blueish tint and is much seamed by '* soft plas- 
ter." It also occurs of a very pure white colour, and quite translucent. The Hydrous 
variety is oflen equally white, and so' soft as to be reMlily cut with a knife. • Reddish 
brown crystals of selemte were observed to occur rarely in the plaster. The latter^ with 
slaty limestone, may be seen outcropping at many points in the neighbourhood. At the 
time of our visit, extensive operations were in progress, 80 tons being daily transported to 
the wharf on the Petitoodiao River. 

Near Elgin .-^Limestone, on farms of Jametf Ay ton, and J. fiayward. 

: Pressor Brook. — Limestone, on farm of Ismh Steves. 

Turtle Creek. — Limestone) On fali*ms of Edward Berry and WHliam Forbes. 
Kino's County. 

Butternut Kidge.— Limestohe mnd Gypsum. < (Salt Spring, Gesner.) ' 

Hammond Kiver, Parish of Upham.— *0n road from Quaco to Sussex, at W. Baird's, 
large bed of gypsum. To the eastward, near Waoamake's Inn, Jimestone. 

Davidson's jyi^nganese Mine. — Limestone; — fii^ at the source of South Branch of 
Troiit Creek. 

Mill Stream. — ^Limestone and Gypsum, at several points between Apohaqui and But- 
ternut Ridge. 

Norton. — Limestotie, with galena and copper pyriteb. 
. Halt Spring Brook. — Salt Springs, on land of A. Campbell. 

Sussex. — Limestone, gypmm, and salt springs. 
. Springfield. — ^Ou middlchlaad road from Kingston' to BeHeiole, Lknestone. 
Qubsn's County. 

At Merritt's, above Hampetead, limestone. 

Bush HiU.*^Lim6stone ; a continuation of the same is in£cated by boulders along the 
liortbern side of the high land in rear of the Belleisle. 
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Saint John County. 

Qoaco.-— Thick beds of limestone, between the Tillage and Rogers' Head. 

Martin's Head. — Gypsujn. This deposit was formerly worked, but long since abandoned^ 
except as required for focal use. 

'Westmorland County. 

Parish of Salisbury, on the North Eiver, abore Petiteodiac Statien.^-Limestcme, Sail 
Spring, and Qjp&am, 

FwtiA of SackTiHe.—Gypsum. 

To the above may be added the immeMe limeatone B4)d plaster beds of the.TV)baq«a 
RiTer, already noticed aa probably referable to the Subcarboniferous Series. 

6. Coal and Bituminous Shale, — The only deposits belonging to the Sub- 
carboniferous Series, usually referred to the above head, are the so^allcfd 
coals of the Albert Mines, near Hillsborough, and the caleareo-bituminous 
fthalea or oannel coal of Baltimore. We do not propose here to enter into 
the vexed qaestion as to the natoro and origin of the first named substaace, 
bnt refer the reader to the Acadian Geology of Dr. Dawson, vrhere^wiU be 
found a complete hktxyry of the remarkable locality in wbicb it occurs,, with 
observationA osn its character and probable mode of formation. 

We may, however, srtate that, in the opinion both of Mr. Matthew and 
myself, the Albertite is neither coal nor jet^ but an oxydized oily derived from 
the decomposition of fish remains, and subsequently changed by chemical 
action. We base this opinion partly on its geological age, (the discovery 
by Mr. Hartt, during the past summer, of Cyclopteris Acadica and Lepidoden^ 
ijbrim degms in the shale of the Mines, proving ita portion as a part of the 
Lower Carboniferous of Dawson, probably equivalent to the red shales of 
Gaspereau, Kova Scotia,); partly on the almost complete absence of vege- 
table remains and underclays, such as abound where all true coal-beds ewt; 
partly on the chemical coqiposition of the substance, (tud the almost entire 
non-prodaction of aeh, when bunted ; partly also on its perfectly homoge-- 
neons character, wherein it dififers from all ordinary varieties of coal ; and 
lastly, upon the mode of occurrence of the deposit itself, Which is not like 
that of a true bcd^ but rather in veinSj irregularly penetrating not only the 
enclosing shale, but also layers of sandstone at a great distance from the 
principal deposit. To these reasons may also be added the fact, that springs 
containing oil are not uncommon throughout the district in which the 
Albertite is foujud. 

A more important question than the origin of this coal is that of ite 
ajnounty and the probability or otherwise of its occurrence in different locali- 
ties from those now uad^r exploration. The determination of this question, 
however, is beset with raiany difficulties, due partly to the unsettled state of 
the country, but chiefly to the very irregular mode of ocourrence in the 
deposit itself. Our labours have been mainly devoted to ascertaining the 
geographieftl extent and distribution of the accompanying shalee, and their 
relations to other groups. 

14 
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Before leaving the vicinity of the original Albert Mines, it may be Tv^ell 
to refer to a more recent attempt to obtain this coal, from another locality 
in the immediate neighbourhood. At a point about half a mile from tlie 
principal works, and near the line of the Railway, a shaft* has been sunk: 
to a depth of 200 feet. It passes through a very friable dark red sandstone, 
with greenish patches, in which also fibrous gypsum occurs abundaDtiy, 
filling up the cracks and joints. The bituminous shales may be seen at 
several points near the works, being much folded and full of concretions. 
Their strike is irregular, and the dip, while at one point only 4** or 5° to N. 
55^ W. is at another southerly to about the same amount. The coal does 
not apparently differ from that of the Albert Mines, but I am not informed 
as to its quantity or mode of occurrence. 

In the remarks on the characters of the Suboarboniferous Series, it has 
been stated that the calcareo-bituminoas shales occur at several points to 
the westward of the original Mines, as at Baltimore, Prosscr Brook, and 
Elgin. It would seem, (as will be apparent from an examination of the 
Map,) that there are two or more distinct bands of this substance, extending 
la nearly parallel directions, over a large extent of country. 

The first of these belts may be considered as having its centre at the Albert Mines - 
About six miles to the westward occur the so-called shales or pjro-sohists of Balttmore* 
evidently co-ordinate with those of the former locality, though difiering somewhat ia 
appearance and composition. Like the latter, they contain Ganoidal fishes and veins of 
Aloertite, irregularly distributed through the mass of the rock. Still advancing westward 
in the same direction, we reach the head of Prosaer Brook, where again the peculiar 
bituminouB shale may be seen near the house of A. Hayward, and is easily reeognizable by 
its peculiar fossils. It here occupies a position at the bottom of a narrow valley in the 
older metamorphic series, and apparently rests upon the latter. Beyond this point it has 
not been traced in this direction. 

The second belt, occupying a position somewhat north of the latter, extends along the 
base of the metamorphic hills, and was first observed a few miles east of Elgin, on the 
land of W. A. Colpitt It was found at this point to be highly bituminous, and several 
fossils were detected by Mr. Hartt, among others, the common ganoid scales, teeth of a 
rhizodont type, like those of Horton Blu£f, in Nova Scotia, and remains of plant-stems, 
with a fragment of Lepidodendron elegant. With the shales occur friable grey oaloareous 
sandstones, and thin layers of fibrous calo spar. The former have a strike about N, 46^ — 
50^ E., and a northerly dip of 60^. 

In the village of Elgin the bituminous shales again appear, and were traced in a west- 
erly direction for some distance up the branch of the Pollet River. They more nearly 
resemble the shales of the Albert Mines than those of Baltimore, are often highly cal- 
eareous, and ocmtaio, besides some obscure femHrtems, numerous large plates of fishes, 
much like those of Horton Bluff. The general relations of the beds at this locality have 
already been given. 

To the westward of Elgin, and in the eastern pan of the Parish of Sussex, a shaft has 
been sunk in beds of shale, evidently a continuation of those last described, and Albertite, 
in every way similar to that of the first discovered deposit, has been sparingly removed. 

* Th« obserTAtioAS at this locality were made by Mr. Hartt. Since writins the above, I have received 
a specimen, termed " East Albert Coal," recently discovered about two miles southwest of Hillsborough. 
It does not, apparently, differ from the ordinary Albertite, and gives new interest to the occurrence of 
this valuable mineral. The new vein at the surface has, I believe, a thickness of three or four inches, 
which increases with the depth. 
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T'l&e next poiDt at which deposits of the snbstanoe under consideration have been 
obaoi-Ted, is at Morris', on the South Branch of Trout Creek, and still in the general 
direotion of the deposits already described. 

T^&stly, calcareo-bituminous shales, as before noticed, occur in the vicinity of Norton, 
"witla sandstones, containing veins of Albertite. This is the most extreme westerly point 
akt ^iv^liioh beds of this character have been observed. 

S^tuming to our starting point, at the Albert Mines, and going in an easterly direction, 
t^e &h bearing shales are again found on the eastern side of the Petitcodiac, in the 
Ooxantji of Westmorland, but whether a continuation of either of the above described 
^>eltfi, it is difficult to say. The following are points at which they have been observed : — 

ca. Boudrot's Village, Parish of Dorchester. This is In the exact direction of a line 
t»oQiiecting Baltimore and Hillsborough. 

6. At White's, near the Ferry, Dorchester. 
e. At J. Robertson's, Memramcook. 
cf. Near Ayer's Mill, Dover. 

It will thus be seen that of the two belts of coal-bearing shale, the one 
occupies a position somewhat to the north of the other, and extends with 
much regularity frotn Norton Station through Elgin to Dover. The second, 
approximately parallel, also extends easterly from Prosser Brook through 
Hillsborottgh, to the Memrameook Biver, in Dorchester. 

While thus suoceeding, beyond our expectations, in the determination of 
the position tmA extent of the Albert Shales, we are still without definite 
facta as to the actual occurrence of workable deposits. When, however, we 
consider the comparatively slight indications which led to the exploration 
of the original mine, we may well Irust that in a district so large, other beds 
of equal extent and value will be found. The presence of the mineral itself 
at sadi widely separated points, the abundance of fish remains wherever the 
shale occurs, and the highly bituminous character of the latter, to say nothing 
of the presence of oil-springs, all tend to confirm this opinion, and to give 
to this portion of the Province an interest not exceeded by any other. 

Petroleum. — In connection with the discussion of the characters and posi- 
tion of the Albert coal, and the oil-yielding strata of Baltimore, it is inter- 
esting here to allude to the various points at which the last named substenpe 
has been found to exist as a naturally-formed product 

The presence of petroletan^ or mineral oil, in the Parish of Dorchester, was 
early recognized by Dr, I(obb, Dr. Jackson, and others, but it is only within 
the last few years that any attempts have been made to open distinct wells. 
The principal locality at which operations have been begun, is that where 
the presence of this substance was earliest pointed out, viz : the district 
lying between the Petitcodiac and MemramcQok River, near Dover. The 
"Westmorland Petroleum Company," incorporated in 1864, have here 
erected buildings suitable for their undertaking, and ^ave sunk by boring 
to a depth of over 400 feet. The rocks passed through, as enumerated in a 
Bep(n:t to the Company, are ao follow, in descending order; — 
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Blue clay. 

»Shale. 

Soapstone (?). 

blue limestone, fall of ereviees. Reel sandstoiie. 

Shales . Depth, 90 feet. Sereral veins of OiL 

Sandstone and Conglomerate. Depth 120 feet. An exeellent show of Oil. 

Soapstone (?) 

Limestone and Conglomerate, verj hard, and with many orerices. 

Red Sandstone. 

trrey Shales. Depth 207 feet. Evidenee of Copper, the tools coming u|^ coated 

with that metal, 
'onglomerates, with Iron and Manganese, 
ery hard rock. Depth 800 feet. Struck a vein of salt water. Gas strong and 

burning on the Sand Pump. 
60 feet of Black compact Shale. Small rein of Oil foelow. 
Conglomerates. 

Hard rock, 1 400 feet. Oas very strong. Strmok a vein of salt water 

Shales and Sandstone, ) and Oil. 

Sandstone. 480 feet 



i' 



The general character of the rocks enumerated, would seem to imply that 
the strata passed through belong near the base of the Lower Carboniferous 
Seines, and are similar to what may be observed at the Manglsinese Mine, on 
Shepody Mountain. The so-c&lled Soapstone is probably Bfire^lay^ such as 
occurs at the last named locality ; while the indications of copper and man- 
ganese may be due to secondary ores derived from subjaoe^t metamorphic 
beds. I have not however seen any specimens of the rocks removed, and 
atn therefore unable to pronounce positively on their character. 

At the time of my visit, operations had been temporarily suspended, during 
the putting 'down of copper pipes for pumping. I observed, however, the 
strong escape of gas from the well, bubblina: through a mixture of water and 
oil, and also observed the latter substance floating on the surfaces of springs 
in the vicinity. I have since been informed, that after the sinking of Ae 
pipes, several gallons of oil were removed in a single day's pumping. 

Besides the locality above referred to, petroleum has been observed at 
se^^eral other points in this district, sometimes in a liquid form^ esoafittg 
with the water of springs, at others in an oxydized condition, formiag a 
thick tarry substance, termed maltha. 

On the western side of the Petitcodiac River, an American Company have 
undertaken to bore for oil, on Stevens' Brook, near Hillsborough. At the 
time of the examination of the locality by Mr. Hartt, operations had but 
just commenced, and pending the arrival of a steam engine, the boring tvas 
carried on by hand. The depth then reached was only twenty five ftet, the 
excavation being inade in a friable red sandstone. A few feet from the 
latter, an adit had been driven into the foot df the hill, and had become 
partially filled with water, on the stirface of Which a thick minerttl oil was 
'ftoating by bucketsftilL 

With the Sandstones of this locality are beds of blueish shale, and com- 
pact impure concretionary limestone, with numerous irregular masses of 
jaspery agate. 
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The last point at which I have had an opportunity of ohserving the pre- 
sence of mineral oil, is the neig'hbonrhood of Elgin Corner in Albert County, 
where several of the springs were found to be thoroughly impregnated wiUi 
this substance, so as to be rendered unfit for ordinary use. The most marked 
of these springs is on the land of David Steves, and but a short distance 
from \^here we had already recognized the existence of Albert shales* A gas 
bubbles constantly from the water, and the latter tastes and smells strongly 
of petroleum. I <Md nnt, however, observe any distinct oily films, though 
the iridescence due to the latter was sometimes present. 

In attempting to arrive at positive conclusions as to the probable quantity 
and value of Petroleum in Southern New Brunswick, we are immediately 
met by tiie uncertainty which still prevails in other portions of America, 
with regard to the origin and mode of action of oil-wells. In the absence 
of certain data from which to judge, we may briefly allude to the principal 
facts which favour a belief in the existence of the latter in the districts above 
enumerated. 

In the first place, the geological age of the formations where these springs 
occur (already shown to be near the base of the Lower Carboniferous Series), 
is the same as that of the great oil-regions of Pennsylvania and Ohio. 

Secondly, the large q-uantity of Albertite, if the latter be properly regarded 
as an altered oil, shows the former existence of this substance in a fluid con- 
dition, filling cavities in the disturbed strata. If we suppose the greater 
part of the oil to have become converted into the so-called coalj it is not 
reasonable to suppose that only a single deposit of the latter exists, and if 
not, other large beds of Albertite are to be expected, a result as important 
economically as would be the discovery of oil-wells. 

Thirdly, the wide area over which actual indications of petroleum have 
been observed, goes far to indicate the general presence of the latter. It is 
no objection to such a belief that but trifling quantities of oil have iLs yet 
been obtained at the several localities, for such is often the case, where con- 
tinued search leads to profitable yields. Indeed, so great is the uncertainty 
attending the discovery of actual wells, that in the Pennsylvania oil-district, 
according to Professor Evans,* "it is one chance out of many to strike oil 
at all, even in neighbourhoods where it exists in abundance." The same 
autlior observes that the presence of oil on the surface of water in springs is 
not a reliable indication of the original well, as currents of the latter may 
have carried Ihe oil to considerable distances ; gas springs on the eontraiy, 
and especially the finding of large quantities of imprisoned gas, are regarded 
as good indications that oil is near. ' ' 

We leave this interesting subject, with the hope that oper^itions of a suflS- 
ekotl; 'extended character will be persevered in, until the question shall 
have been definitely settled, whether or not this valuable substance is to be 

• See tn Article on the action of Oil Wells in September No. (1864) xJf Silliman'i Journal. 
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eooght for in this portion of Araerica. We may add, that the district about 
Elgin would seem to be a favourable one for the prosecution of such undex*- 
takings. 

Freestones^ ^c. — Among the useful minerals of the Lower Carboniferous 
Series, the gray sandstones of Albert and Westmorland Counties, so exten- 
sively used for building purposes, occupy a prominent place. The principa.! 
quarries are the following : — 

Albert County. — Mary's Point and Grindstone Island*— Albert Stone Quarries, 

Cape Demoiselle— McKay's and Stuart's Quarries. 
Westmorland. — ^Dorchester Freestone Quarries. 

Sackville Parish, Jogging— ^Westmorland Olive Freestone Quarries. 

At all of the above localities, operations of a^more or less extended cha- 
racter are carried on, and large quantities of stone are annually exported or 
employed for local use. 

GrindstoTUSy also highly prized, are obtained at most of the above named 
quarries. 

Iron, — This metal, though occasionally found in connection with other 
ores as a part of the series under consideration, does not occur in sufficient 
quantity to be of economical value. 

Lead. — The principal locality at which this metal occurs in Lower Carbo- 
niferous rocks, is the foot of Dickie Mountain, near the Fingerboard, Norton, 
where limestone of this age holds both lead and copper. As the ores have 
probably come from the underlying metamorphic beds, they have already 
been described in connection with the latter. {See useful Minerals of Kingston 
Group.) 

Manganese, — This is by far the most abundant ore present in this series, 
and has been observed at a number of points. 

a. In the neighbourhood of Quaco, between the latter and Rogers' Head, 
the occurrence of manganese has already been pointed out, both as present 
.in Carboniferous rocks and the overlying New Red Sandstone. The metal 
seems to occupy the line of a fault in the former, and irregular beds and 
pockets, in a breccia referred to the latter. The largest bed observed was 
from one to two feet in thickness. The same metal occurs as pebbles in the 
associated limestone, and with the latter in a coarse conglomerate. 

6. On the western slope of Shepody Mountain, in a situation geologically 
similar to that at Quaco, manganese has been extensively mined, as described, 
in my Report of 1864. Since the date of my first visit, operations have con- 
tinued with increased vigor, and a new steam engine has been erected for 
pumping and for removing the ore. The manganese at this locality occurs at 
the base of the Carboniferous conglomerate, separated from the older meta- 
morphiq series (Cordaite Shales) only by a bed of fire-clay. • The metal occurs 
in irregular beds near the surface, but farther under the mountain is more 
evenly distributed. Native copper has been reported as occurring in quartz 
veins, aspociated with the conglomerate. • 
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c. The manganese mine of Mr. Davidson, situated at the source of the 

Hammond Rirer, and upon the Parish line between Hammond and Sussex, 

was aleo alluded to in my Keport of last year. The locality has since been 

viaitedTby our party, and the ore has been found, as then described, to occur 

in semi-metamorphic Carboniferous limestone, containing TerebraiulaSy and 

also in ** Drift/' In the former the metal, of variable thickness, is included 

between distorted beds of the limestone, and is associated with Barytes^ dale 

Spar and J^montYe, {hydrous Peroxide of Iron). The deposit from the drift 

gravel has been worked out, and operations have been abandoned at both 

points. Further exploration, however, would be very desirable. 

It will be observed that at all the three localities above mentioned, viz., 
Qaaco, Shepody, and Sussex, this ore would seem to occur in the same geo- 
logical position, near the base of the Lower Carboniferous Series, as will be 
more apparent from the following comparison : — 

Quaco. — First Carboniferous Conglomerate, (with pebbles of the two 
following) : — 

Manganese. 
Limestone. 
Sussex. — Second* Carboiiiferous Conglomerate. 

Manganese and Limestone. 
Shepody Mountain. — ^First (?) Carboniferous Conglomerate. 
Manganese. 
■ Limestone and Fire clay. 
It m^y be added that the lead of Norton occupies a similar position, in 
limestone at the base of the Carboniferous System. 

CARBONIFEROUS SERIES. 

Distribution. — The rocks of the Carboniferous System, irrespective of 
the great and important Gypeiferous Series last described, occupy, in the 
more central portions of the Province, adistrict not exceeded in extent by 
that of any othet fomlation in New Brunsveick. Bounded on every side, 
except that which faces' the Gulf of Saint Lawrence, by the red rocks of the 
Subcarboniferous Series, the position and outline of the latter, already 
described, is a general indication of the extent and distribution of the Coal 
Measures. As but a very small portion of this large area has been included 
within the field of our labours, it will be sufficient to refer very brieflyto its 
outline and general characters. 

Occupying a triangular basin, of which the two principal sides are from 
one hundred to one hundred and sixty miles in length, the Coal Measures 
of New Brunswick have their western limit near the Oromocto Lake. ^ !From 
this point as the apex of the triangle, they widen gradually to the eastward, 
and occupy, on the line of the Saint John River, the entire district between 

* The first bonglomerate of Hcmmoncl RiveT is a thin deposit. 
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Spring Hill, above Fredericton, aud the ]aw«r side of Otnabog Lafce, in 
Qaeea'a County. On the ^rtern side of the xiv^^ their outLines are less 
accucately known,^ but they have been found to include most of the country 
near the bead- waters of the Miramichi and ita tributariea, as well as to the 
southward along the Waabademoak, spreading on the Oulf of Saint LaiTvreoce 
from New Bandoti, Gloucester County, to Shediac, and. possibly beyond. 
The outline of that portion of the series represented in the Map, h^A been 
laid down somewhat arbitrarily, except along the Saint John Biver, where 
it has been directly observed- 

In addition to the region above described, a few detached areas belongiog 
to this, series are represented among the Carboniferous districts along the 
north shore of the Bay of Fundy. 

Chahactbrs. — The rocks of the great central coal basin are entirely of 
sedimentary origin, and graduate from coarse silioious conglomerates and 
grits, through several varieties of sandstone, to sandy shales.. The latter are 
comparatively rare, and true shales still more so, although the latter constitute 
beds of some thickness in the more central portions of the district. The 
most common rocks, especially on the western side of the Saint John, are 
sandstones, generally silicious, which pass insensibly into grits and very 
coarse conglomerates, the latter increasing in number towards the border of 
the basin. 

In colour^ the rocks referred to differ remarkably from those of the series 
last described. While the latter are almost universally of bright red or reddish 
brown colours, the rocks of the Coal Measures are almopt as universally grey. 
Reddish beds, however, are not entirely wanting, (as at Grand Lake, and 
elsewhere,) and at times greenish, yellow, and even pure white sandstones 
occur. These varieties of colour may in part be due to the presence or 
absence of plant remains, such as Catamites^ ^c, which are very abundant 
throughout th^se rocks. 

The i^aterials out of which the conglomerates and sandstones of the Coal 
Measures h^ve been formed, have not been, clearly recognized. Ip the . 
>^estern part of York County, where only I have bad an opportunity of 
studying them, the pebbles are very generally of pure quai:taf, < jasper, or 
quartmte, eoctoseid in a sandy matrix. Boulders of altered, slate and diorite 
are also sometimes seen, and the matrix becomes more felspathic, as if derived 
firom granite. Unlike the Lower Carboniferous rocks, they are seldom 
calQare<>us. 



Age. — The precise equivalency of the different members of the great Kew 
Brunswick coal-field with those of Nova Scotia, where the succession bas 
been most carefully worked out, is still a matter of some tr'ncertainty; Th^ 
study of the fossils, collected fVom various portions of the basin; has led 
Principal Dawson to observe, that there is a mixture of the Floras of several 
different horizons, possibly due to the comparatively small thicknesa of the 
Carboniferous beds. The plant-remains {ferns j ^-c), from tixe regiop of Grand 
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Lake, are believed by that author to be oa the horizoa of the middle coal 
formation, though tending to the upper, while those collected by Mr. Mat- 
thew, from Gardner's Creek, more nearly belong to the Millstone Grit, 
Descriptions of many of these plants, including the names of all those yet 
collected in New Brunswick, by Messrs. Hartt, Matthew, and others, may 
be found in a paper, by Dr. Dawson, entitled a *' Synopsis of the Flora of the 
Carboniferous Period/' 

Topographical Features. — In the term basin, already frequently applied 
to the district occupied by the rocks of the Coal Measures, we have the 
ireneral character of that district sufficiently indicated. Lying in a trough 
ur shallow depression, left by the folding of the older metaraorphic series, 
and nowhere themselves much disturbed from their original horizontal 
position, the Carboniferous strata occupy a broad expanse of comparatively 
low and level land, much depressed in some portions of the basin, where 
lakes of considerable size are found, and rising gently towards the borders. 
The Saint John River, entering the district a few miles above Fredericton, 
drains with its tributaries the western and central portions, while the Mira- 
raichi, and other streams which flow into the Gulf of Saint Lawrence, per- 
form a similar office for the more eastern parts. 

Agricultural Capabilities. — Compared with the soils of the Lower Car- 
boniferous districts, those of the Counties underlaid by the Coal Measures 
are generally poor and unproductive. Derived from rocks composed largely 
of grey sandstone and shale, they are usually themselves grey in colour and 
light in texture. Where the former prevails, the soil is usually sandy, where 
the latter, it is as commonly a stiff clay. From the level character of the 
country', drilinage is frequently imperfect, and sphagnous swamps, bogd, or 
low sandy barrens^ are abundant, frequently extending ovet \Rrge areas. In* 
tersected however by several of the principal rivers, which in the spring 
freskets onnnally submerge large districts, the amount and qulili ty of the 
intervale lands is noWhere exceeded in the Province. Excepting where the 
latter occur, settlements are almost entirely wanting. 

For very excellent remarks on the soils of the Coal Measures, as well as 
upon those of other geological formations in fTew Brunswick, we may refer 
the reader to the Agricultural Report of Prof. Johnston. 

Useful Minerals. — Coal — The only locality where mining operations 
have yet been carried on for this' mineral, is the region about. the Grand 
Lake, where, however, the beds do not exceed a thickness of twenty inches. 
Coal has also been reported from a great number of other localities embraced 
within the district under consideration, but has nowhere been found to 
exist in profitable quantities. 

The absence of this mineral over so wide an extent of country where the 
rocks are clearly those of the Carboniferous Period, has always excited sur- 
prise, audhopes are still entertained that some portions of tbe.di$triet, much 
• '15 
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of which is still covered with forest, will yet be found to be productive. If, 
however, the suspicion of Dr. Dawson should prove to be correct, that only 
those beds of the Cumberland coal-field are here represented, which under 
and overlie the workable coals, there is little to be expected. 

During the past year, several attempts have been made to obtain this 
mineral in the settlement of Harvey, near the western limits of the coal* 
field. A visit to the locality by the writer, has convinced him that the 
operations begun in this quarter cannot result otherwise than in failure. 
With a very moderate easterly dip, and at a very short distance from the 
Subcarboniferous Series, the Coal Measures can here have but little thick- 
ness, while their coarse character, and the abundance of conglomerates, are 
Very unfavourable to the existence of coal. The inducements which have 
led to the search for the latter, are the presence, of numerous pieces of this 
substance contained in the sandstone, but these are only the altered remains 
of plants, common everywhere in rocks of this age. The few seams which 
exist never exceed a few inches in thickness. 

If any portion of the central basin should prove to be productive, it is 
most likely to be along its eastern border, in the Counties which front the 
Gulf of Saint Lawrence. It is, moreover, to be remembered, that the coal 
occurring in this series is a true caking coal, and bears no relation to the 
BO^alled coal of the Albert Mines. 
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A. Obiqin of the Beds. — By examining the materials out of which rock* 
formations have been built, and regarding the greater or less degree of wear 
undergone by the former before consolidation, we have the key to their whole 
history. A mass of stone, no matter what its character, broken off by waves 
or currents from some larger mass, g^round and polished by constant attrition, 
and subsequently heaped up with hundreds of others, which may or may 
not be like itself, to be with the latter firmly cemented together, and raised 
far above the ocean in which it was originally formed, is still an unmistake* 
able evidence of the beds from which it came, and tells us at once of the 
physical changes which the latter have undergone. 

In the rocks of the Carboniferous Age, as developed in New Brunswick, 
the tracing of such evidences is a very easy and a very interesting study. 
In the Lower Carboniferous Series, more particularly, the conclusions to be 
drawn from the examination of its various formations, are remarkably 
striking and instructive. 

It will be remembered that in the description of the coarse conglomerates 
occurring at the base of the series, in the Valley of the Kennebeckasis, along 
the Hammond River, and among the promontories of the coast, it w^as stated 
that the rocks were in each case composed of materials derived from the 
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older metamorpbic hills upon which they rest. That such is in reality the 
case is plain, for the diflerent pebbles out of which the conglomerate is 
bailty still retain all their original characters, and may be directly compared 
with the beds from which they came. Many illustrations of this fact have 
been already given, especially among the formations of Albert County, and 
along the Bay of Fundy, which have been made principally from the wear 
of the Upper Devonian Series ; but nowhere are they more striking than in 
the valley of the Eennebeckasis, both for the readiness with which the rocks 
may be recognized, and the conclusions to which their comparison has led. 
The conglomerates in the valley referred to, hold numerous pebbles, some- 
times as much as a foot in diameter, of syenite, granite, or metamorpbic lime- 
stone, in every way identical with the same rocks in the Portland Series 
beloiv them, and evidently derived therefrom. It will, however, be apparent, 
that as the latter is the oldest group of rocks represented in the Province, 
and on either side of the principal fold is covered with the later deposits of 
the Uuronian (?), Silurian, and Devonian beds, these must all have been 
removed before the former could have been exposed, or fragmentary materials 
be derived therefrom. Hence we are obliged to adopt the conclusion already 
pointed out by Mr. Matthew, and unmistakeably indicated in the character 
of the beds, that " currents or other agencies of vast force or long continu- 
ance, (perhaps both,) held sway over that region at the opening of the 
Carboniferous age," and that by the eroding power of these currents the 
superincumbent beds were worn away. Moreover, from the very general 
occurrence of these conglomerates among the Subcarboniferous rocks of the 
Lower Counties, we infer that the areas traversed by these currents must 
have been numerous and wide-spread. 

In the rocks of the same series surrounding the great central coal basin, 
the absence of such coarse conglomerates is very remarkable, and shows 
that in physical and geographical conditions this portion of the Province 
differed somewhat from that above described. Ilere, too, we have a new 
feature introduced in the presence of volcanic products. That the curiously 
altered sandstones, claystones, &c. of Hampstead and Harvey, were formed 
through the influence of igneous action, is evident from their constant 
association with beds of trap and amygdaloid, having been, with the latter, 
probably formed beneath the pressure of the sea. Their connection, more- 
over, with unaltered shales, and limestones abounding with marine animals, 
prove that they .were not all directly affected by these eruptions, but were 
merely formed of the prodticts to which the latter gave rise. 

The abundance of limestones, associated with thick beds of gypsum, 
throughout the Lower Carboniferous Series, and their intimate relations 
with the coarse conglomerates of the lower Counties, would seem to indi* 
cate, as pointed out among the similar beds of Nova Scotia by Principal 
Dawson, that deposits of several different kinds may have been in process 
of formation within comparatively small districts. It is probable that while 
the waves and powerful currents were building up the coarse conglomeratei 
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along the margins of the older raetamorphic ranges, animal life, giving* risi 
to the accumulation of calcareous beds, was abundant in the deeper waters 
and layers of fine mud, now hardfened into shale, were forming. TbeH 
were oscillations of level also, and beds of fine or coarse-grained sandstone 
were made where shales or conglomerates were produced before, each alterJ 
nation in the character of the rocks being an evidence of some change in 
the conditions under which they were deposited. 
. Principal Dawson, in his Acadian Geology, has explained the formation 
of the great gypsum beds of Nova Scotia, on the theory of volcanic action 
near or in seas tenanted by lime-secreting animals ; the former giving rise 
to streams of sulphuric acid, which, flowing beneath the ordinary sea- water 
by their greater density, have come in contact with beds of calcareous mat- 
ter, converting the latter into gypsum. The similar relation of this sub- 
stance to the beds of mdrl and limestone with which it occurs, renders it 
•probable that the same explanation may be extended to New Brunswick, 
where the evidence of intense volcanic activity among the later formations 
of the Devonian Age, constitutes the most marked feature in that era. It 
is, however, not a little remarkable in this connection, that though lime- 
stones are abundant among the Subcarboniferous rocks of the central basin, 
where the associated beds have largely been formed from volcanic materials, 
gypsum is quite absent, no deposits cf the latter having been yet observed. 

The origin of the calcareo-bituminous shales of Albert County, and their 
associated beds of liquid and solidified oils, is even more puzzling than that 
of the gypsum which accompanies them. Their identity in geological age 
and general character with the shales of Horton Bluft' and Gaspereau River 
in Nova Scotia, would seem to imply a correspondence in their mode of 
formation, the latter, as shown by Dawson, having been produced by the 
gradual accumulation of tine mud in waters abundantly tenanted by fish, 
while upon the neighbouring shores, Lepidodendra and other carboiiiferotis 
trees were growing. Between the two localities,* however, there is one 
prominent difference, in the absence among the Horton beds of the great 
deposits of bituminous matter which are so remarkable in the region about 
Hillsborough, in New Brunswick. If, as we have supposed, the latter are 
due to the oxydation and hardening of oily matter derived from the decom- 
position of fish-remains, the deposit may have accumulated in open fissures 
iu a period subsequent to the tbrmation of the shales, producing exteufiive 
oil-wells, to be compared with those opened within the last few y^ars ii^ 
Pennsylvania aad Ohio, and indications of which are also abundant in many 
parts of the district now under consideration. The subject is, however, still 
wn^pi&d in great obscurity, much of which may be removed when the origin 
of liquid oil-wells shall have been more completely understood. 

In all the deposits above referred to, with the possible exception of the 
Albert Shales, the character and alternation of the different rocks indicate 

i^The bands of limestoQO, referred to by Dawson, as distinguishing the beds of Uortoa Biuff, Uve b«eB 
.dbserved by Mf Htrtt and myself among the fith-bearing shales of Elgin. 
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T oric^i 1"! at or beneath tfie level of the sea, and also that there was a gradual 
^I.\^a\cleT^Lce of the land when the earlier beds were formed. IIow great must 
.ave l3eon this subsidence is evident, when we consider how elevated were 
^he folds loft at the close of the Devonian Age, from which, however, all the 
-pper p-ortions were removed, exposing, as in the Kennebeckasis valley, even 
The original Azoic rocks, at the very base of the geological series. This 
-absiclence, moreover, was slow and not continuous, for the alternations of 
t«>arser with finer beds, and the occasional formation of thin seams of coal, 
*hov^ T-epoated oscillations near the sea-level. 

In passing from the Lower Carboniferous Series to the consideration of 
the Coal Measures which succeed, the evidence of the rocks still proves the 
general prevalence iff aqueous conditions, and the formation of deposits 
under the influence of powerful currents. The seas of the epoch, however^ 
were inuvh less deep than in the earlier period, and limestones and gypsum 
were no longer formed. Conglomerates and coarse sandstones, filled with 
drift-plants, are the most abundant rocks, and tell us only of gradually 
emerging sand-reefs, or beds of gravel, subject to constant alteration, and 
occasiooally giving birth to a few straggling plants, or detaining and burying 
those floating by in the changing currents. Some portions of the basin were 
indeed above the water, and swamps, in which grew luxuriant forests, pre- 
vailed in the more central regions, as at Grand Lake and elsewhere ; but 
those prolonged conditions, so remarkable in the Coal Measures of Nova 
Scotia, of estuaries and lagoons, extensive forests, and low peaty swamps, 
giving rise to the accumulations of enormous masses of vegetable matter, 
now represented by the coal-beds, do not seem to have been present in New 
Brunswick, w^bere siich deposits never exceed a few inches in thickness. It 
is, however, to be remembered, that even for the formation of a single foot 
of coal, there must have been, as shown by Bischotf, Dana, and others, au 
' accumulation of vegetable matter at least eight feet in depth, the remaining 
seven having been subsequently lost by chemical alteration and compressiou. 
Future observations may show that these swamp-conditions were more com- 
mon and abundant than is now thougjit to have been the case, but a wide 
distinction will still remain in this respect between the Carboniferous rocks 
of New Brunswick and thx>se of Uova Scotia. 

B, Disturbances and Foldings.— Like the Azoic, Silurian, and Devonian 
formations which have preceded them, the rocks of the Carboniferous Age 
no longer hold their original horizontal position. An examination of the 
Sections at the close of the Report, already explained as regards the older 
raetamorphic series, will show that ^vhile these latter are covered unconfor- 
mably by the conglomerates, shales and sandstones of the Carboaiferous 
Period, these in turn have themselves been tilted, and pressed into a series 
of greater and smaller folds. They now stand in positions variously inclined 
to the horizon, and at times, as already show^n in the case of the formationa 
of this Qge at Gardner's Creek, have been completely overturned, Faulta 
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and fissures abound along the lines of these disturbances, and downtbrowa 
have also been observed. 

That these upheavals and dislocations were produced in the interval be- 
tween the close of the Devonian, and the opening of the New Red Sandstone 
Era, which is to follow, is evident, from the fact that the Carboniferous beds 
are unconformable to the older metamorphic series, and are composed of 
materials derived from them, while they in turn have their tilted and denu- 
ded edges covered by the deposits of the Triassic seas. There is, ho'wever, 
a general correspondence betwieen the older and the later groups in the 
direction of the folds, showing that the force, whatever its nature, -which 
produced the disturbances in the earlier periods, was still in action at the 
close of the Carboniferous. 

Besides the general flexion and dislocation of the be^s above referred to, 
there were also some local disturbances during the period we are now' con- 
sidering, most evident in the upheaval of the beds by intrusive igneous 
action. The most remarkable example of such uplifting is furnished in the 
cliffs of Quaco, where also many other successive events are finely portrayed. 
A description of this remarkable locality has already been given. {See Sec^ 
Hon west of Quaco,) 

Between the Subcarboniferous Scries and the rocks of the Coal Measures, 
there would appear to be much discordance in the amount of their upheaval, 
and I should not be surprised if decided unconformability should yet be 
established, the latter, in the central basin, never having so far as I am 
aware, the high dip found among the Lower Carboniferous beds which 
underlie them. 

Metamorphism. — In the remarks upon this subject, at the close of the 
Devonian Age, it has been stated that three separate and successive stages 
may be distinguished in this process, viz: — Consolidation, or the mere 
cementing of loose materials. Partial Alteration, and Complete Metamor- 
phism or Crystallization, 

In the Carboniferous formations of New Brunswick, these changes are 
mostly confined to the first named stage, and more rarely to the second ; 
re-crystallized rocks are almost entirely wanting. 

Among the most firmly consolidated beds of this nge are the coarse frag- 
mentary deposits near the base of the series, as seen in the valley of Ham- 
mond River, and among the headlands of the coast, many of the latter 
equalling in hardness the older metamorphic groups, from whose wreck they 
have been built . From these to the soft beds of shale, penetrated by and 
filled with the remains of plants, there is every variety of gradation. 

Of the second stage in the metamorphic process, the beds of this series 
also afford numerous examples, most prominent, however, in regions char- 
acterized by igneous activity. It was probably from partial alteration, pro- 
duced by eruptive outfiows, that the limestones in the cliffs of Quaco lost 
tb^ir colour and their fossils, wbil^ similar influences have wrought the 
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remarkable changes, already noticed, in the sandstones and shales of Hamp- 
stead, Harvey, and other localities along the margin of the coal-field. In 
the latter, the change has at times almost resulted in a re-crystallization of 
the minerals, the altered beds referred to being with difficulty distinguished 
from true porphyries. 

In this connection, reference may be made to a very curious rock, appar- 
ently an altered sandstone^ occurring in beds on the Kouchibouguac River, 
in EZent County, and known among the French as " Gres a reflets.'* As 
implied by the latter name, its broken sides, no matter what may be the 
plane of fracture, exhibit brilliant reflecting surfaces when held at definite 
angles, although in other positions as rough and destittite of lustre as are 
ordinary sandstones. The mineral would seem to be the result of partial 
metamorphism, but I am ignorant as to the precise mode of its occurrence. 

Condition of this portion op the Continent during and at the close 

OP the Carboniferous Aqe. 

In looking back to the general physical and geographical conditions which 
prevailed in this portion of America, during the progress and at the termi- 
nation of the Upper Devonian Era, it will be remembered that through the 
lengthened periods when the diflTerent formations of the latter were in pro- 
gress, the more southern portions of the Province (and probably the north- 
em also,) wet-e still, for the most part, below the level of the sea. They do 
not, however, appear to have been depressed to any considerable depth, aud 
there were some districts sufliciently elevated to produce plant-sustaining 
marshes, and others even dry land, covered with a forest vegetation and 
tenanted by animal life. These, however, were not the prevailing condi- 
tions of the period, which was rather one of slow oscillations below the sea- 
level, accompanied by numerous volcanic outbursts, and a gradual sinking 
of the land, sufficient to build up by the agency of the waves, strata several 
thousands of feet in thickness. Towards its close these iriinor oscillations 
culminated in grander movements, and an epoch of revolution ensued, during 
which the beds, previously horizontal, were thrown into gigantic folds, and 
metamorphistn and mountain-making followed the periods of comparative 
repose. 

The ridges formed during this epoch of disturbance, and now represented 
by the various elevated lines of hills in the lower Counties, constituted at 
the opening of the Carboniferous Era, the dry land of the period, and against 
their flanks washed the waves, by whose eroding action the various deposits 
of the latter group were formed. There were still oscillations, and probably 
in the earlier portion of the age a somewhat rapid depression of the land, 
especially near the mouth of the Saint John River, and in the more easterly 
portions of the Province. The greater part of Saint John and Albert 
Counties were probably islands, surrounded by coral-building seas, while 
the Bay of Fundy, already outlined, was bounded on the south by the 
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Oobeqfuid Hills of Nova Scotia, and was then a wide channel opening freely 
at both ends to the sea. Over the more central portions of the Province, 
also, the ocean still prevailed, for we there find limestones, filled with relioa 
of marine life, and this vast bay, a western prolongation of the Gulf of Saint 
Lawrence, may have been connected with the waters of the Xennebeckasis 
valley by the great fault at the he»d of the Loog Reach, through which the 
Saint John River now flows. Around the margin of this bay, and possibly 
over its entire extent, volcanic outbursts were frequent, and some of the 
conditions of the earlier Devonian Perio<ls were again witnessed. 

In passing from the Lower to the Middle and Upper Carboniferous for- 
mations, we find that the same series of minor oscillations were still in pro- 
gress, but now no longer upon the margins of deep seas, while the general 
movement was one of elevation rather than depression. The extent of the 
great basin above alluded to became narrowed by the gradual filling up and 
raising of its bed, and in place of waters tenanted by marine animals, we 
have to contemplate the existence of wide-spread inland seas, or shallow 
fresh water lakes, with extensive marshes, covered with luxuriant vegeta- 
tion. These swamp-conditions, however, as previously remarked, were of 
much shorter duration here than in the other great coal-fields of America, 
.and, while the immense accumulations of vegetable matter, now stored in 
.the form of coaly were being deposited in the neighbouring Province, New 
Brunswick passed with comparative rapidity through these elevatory move- 
^ments, and was added to the permanently dry laud of the Continent. 
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We have now attempted to trace, from the evidence of its rocks and fossils, 
the gradual formation and growth of this portion of America, and to present 
a general view of its physical and geographical conditions during the 
difterent geological ages, constituting what is known as Palaeozoic Time. 
Before passing to the consideration of subsequent epochs of growth or 
alteration, it is interesting to compare the succession of events so far des- 
cribed, w^ith those which characterized other portions of the Continent 
during the same eras. 

The Silurian Age, the first of the Palaeozoic Series, does not, so far as 
known in New Brunswick, seem to have diftered very greatly in its charac- 
teristics from what has been observed over the greater part of North America. 
It was an age of almost universal submergence, though to but shallow depths, 
and in the seas were to be found only the lower forms of animal and vege- 
table life ; Trilobites and Brachiopods characteristic of the former, sea-weeds 
or marine Algae of the latter. Limestones, however, so abundant among 
the Lower as well as the Upper Silurian strata over the more central portions 
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»e ContiDeiit, do not seem to have been here represented among the 
ler, although it is not unlikely that such may yet be found among the 
-=aJ.<2Areou8 and fossiliferons formations in the north of the Province. 

Of the Devonian Age, which succeeds to that above described, we know in 

Xe^«7 Brunswick only the later portion. No depositu, unless some part of 

^li^ Kingston Series, have yet been found to represent the earlier and middle 

■epochs of the era, and we are therefore without data from which to form 

coxnparisons with other regions of the continent. The want of these deposits, 

as stated in an earlier portion of the Report, may be due to the elevation of 

, rli.e land at this time above the level of the sea. In contrasting the formations 

of Upper Devonian age, as found iii the Province and elsewhere in America, 

Tlae most marked point of difierence is the very general prevalence of igneoua 

activity in the former, both as evinced in the thick volcanic accumulations 

of the Bloomsbury epoch, and also later, in those of Little River and Mispeck. 

^8 in other portions of the continent, however, dry land of greater or less 

extent had now succeeded to shallow seas, and there is evidence of a terres* 

trial vegetation, and of insect life. 

In the period of upheaval, folding, and metamorphism, which separated 
the Devonian from the Carboniferous Age, we see the grandest and most 
striking of the physical events which mark the geological history of New 
Brunswick, as well as the feature in which that history is most strongly con* 
trasted with what took place elsewhere on the continent. Throughout the 
Atlantic coast of America, including the great Appalachian region, where 
oscillations of level were most frequent during the Palaeozoic ages, this 
period of revolution did not take place until the close of the Carboniferous. 
Some slight elevations, accompanied by metamorphic changes, did indeed 
occur at the close of the Lower Silurian, and the slight unconformabUity 
between the rocks of the Saint John and Bloomsbury Groups, may indicate 
^ a corresponding oscillation here, but no great period of disturbance and 
mountain-making prevailed, until after the deposition of the coal beds. The 
events as observed in New Brunswick more nearly correspond with those of 
Canada, Maine, and Nova Scotia,* where, as in this Province, the Subcar- 
boniferous rocks cover the upturned edges of Silurian and Devonian strata 
anconformably. 

In the Carboniferous, or last of the Palaeozoic Ages, while there were 
some general points of resemblance between this and other regions of the 
Continent, there were also some marked differences. From the folding and 
metamorphism which brought the Devonian Era to a close, the conditiona 
of general level which had hitherto prevailed, and which still continued to 
prevail, over a large part of North America, had here been succeeded by 
others of much greater diversity. There were numerous islands, peninsulas^ 
and long narrow strips of land, possibly of considerable elevation, at some 
periods separated by deep oceanic waters or shallow straits, at others, sur- 

* (Logan, C. Hiichcork. Dawson.) 
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rounded by extensiye inland lakes. There were probably rivers of ^eater 
or le08 njze, (for tbe ineqaalities of the land would xiaturally produce a flow 
of water from their sides)) and marshes filled .with a tropical vegetation. 
VblQanoes also seem i^tlU to have been in active opera,tion^ especially ia the 
m^ore central portions ot the Province, and may, in part, have produced the 
psciUations indicated by the altjernations of different stratified deposits. 

As the Carboniferous Age was closing, and disturbances on a grand scale 
were affecting other pottions of the Continent, similar changes, but in a 
muielL smaller degree, were again viritnessed her^. There were uplifts^ fold- 
ings, and dislocations, accompanied by a breaking and hardening of the 
strata, but there was no metamorphism. The rocks are not crystalline rocks, 
and the coal deposits are those of the ordinary bituminous variety, Mrhich 
have not been changed by the action of heat. About the region of 'Albert 
County, these dislocations were especially numerous^ but' whether they "were 
strictly cotemporaneous with the great period of Appalachian revolution or 
not, is still undetermined. 

With the close of the Carboniferous Age, we reach also the termination 
of one great cycle in geological time. After repeated alternations of sub- 
mergence and elevation, of wear. and restoration, this portion of the conti- 
nent had become comparatively stable. Oscillations of level did indeed take 
place at a later date, as they are undoubtedly taking place notr, but, in 
general,' they were, sufficient to affect only the very border of the Province, 
and a long interval elapsed before the. whole was again depressed beneath 
the sea. The organic worlds also, hitherto of a character very unlike* that 
of the present creation, was from this time of a more modern type, most of 
the ancient or Palaeozoic forms having disappeared. 
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MESOZOIC TIME.* 



Frt)m the Palaeozoic rocks, to the description of which the preciedin^ part 
~:i X^tm B^aft htfS' beea maitily devoted, wd paids to the coB8idet*ation of 
^aotiier series, which marks the introductibii of a new order Of thin;^ in. 
^V&ological Histdry-^thd iaerease aid prevalency.of JS^^c^w forms of life^ 
and th^ assimilation in the typ0 of the vegetation to that which 'now exists. 
ITheee featates characterise the great cycle of time, known as the Second- 
ary or Mesdssoie Agf . Of the three periods into which this age is usually. 
di^dedy the Triassia, Jurassic^ and OretaceouSy the first, or period of the New" 
iLe^l Stt&ditobe, is alone represented in Kew Brndswick^ 



NEW RED SANDSTONE OR TRIAS. 

Distribution. — The occurrence in this Province of deposits of later date 
than the Carboniferous Era, has long been a disputed question ; for^ while 
Dr. Qesner assertied in hfs Reports, that the sandstones of Saint Atidrews— 
shown to be Devonian, — ^those of the BLentieb^ckasis and Petitcddiiac Rivers; 
and certain defposits west of Gardner's Creek— which are Lower Carbon-i 
iferous, — and the higher strata of Grand Lake, probably Carboniferous,^— weref 
all New Red Sandstotteef, Dt. Robb, otf the contrary, was^ of opinion that 
no rocks of thl^r age o<$cUr on the north side of the B&y of Fundy. 

There are/ however, three very limited areas on the Bay shor^, wher^f 
deposits of thift period dci exist. The firc^ is between Oiardfi^f's aod Ten' 
Mile Creek, on^ and a half miles long and half a mile wide. The^ second Is 
at Quaoo, wh^re they m^ be seen in the depr^ssioBB, east^ sot^th < and we^ 
of Qua^o H^d.' They uufdierlie the village; and probably ext^d along th« 
shore to the eastern end of the settlement,* where we observed them in eon-^ 
tact with the older Devonian shales, which foaml the shore-line thence' to 
Lower Bafaoion River« They also extend iiome distance beneath the waters 
of the Bay» and maythtts connect with the first mentioned area* A third 
OQtcrop is on the low shore of Salisbury Cove, east of OwFs Head. Here 
the -action of the sea, in removing a eovering of saad and gravel, has exposed 
two patches of Red Sandstone. 

CHARAOTBks. — The bulk of the Secondary strata at the several localities 
above enumerated are red sandstones, but at Vaughan's Creek, (Quaco,) 

* ThW nematkft upon th(c divinofn df th^ ttvotdgieal scale, as welf ai txpon thtt'of C^iiozdte Time, 
which i» to foUow, «re (torn the pen- of Mr. Matthew, that gemtlediah hnhtingliindlfviti^eTUken th^ tail! 
of cQQipletiag this portion of the Report, while I was myself engaged upon thkt which has preceded. 
The dat* upMi which thaiM temarks are based are,«s fkt is 're^ardft the N^tr Rcd'SiikkdMonierVbfaiely 
from observations made by our party collectively j those upon the Post Tertiary Period arc the results 
of Mr.' Mitthe^'s hidividiAii studies^ ... 
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an upper member appears, having an entirely different aspect. It is t 
incoherent conglomerate, of a grey colour, consisting of sand and roun 
boulders of quartzite, altered slate, &c., derived from the hard sediments i 
the metam Orphic hills northward, being, as Gesner remarks, ^^ confonn&ble 
to the red sandstones which constitute the lower member, and " perfectly 
stratified/' 

These latter consist chiefly of soft earthy saudetotieB of a bright red colour 
but layers of conglomerate, holding quartz pebbles mixed with fragments oi 
grey and brown sandstone, are common in those at Gardner's Creek. From 
the coarser beds, and from detritus on the beach at the last named place, 
were gathered the only organic remains which we observed, viz., fragments 
of coniferous wood. As the majority of these were partly rounded and im- 
bedded with pebbles, they were probably derived from the ruins of the Car- 
boniferous strata, in which, at the distance of a few miles, such fossils may 
now be seen. One, however, bore no marks of transportation, and of it Dr. 
Dawson observes — " The fossil wood from the New Red Sandstone, thou^^h 
not well preserved, ^rppears to be coniferous, and to have one row of discs 
on the cell-walls, in the manner of the mesozoic pines of the genus Peuce or 
PinUesr 

Many striking instances of oblique lamination were observed at the same 
locality, and, indeed, this irregular structure characterizes the formation. 
The influence of currents setting in three or four directions at consecutive 
periods, can be traced in the few layers represented in the wood*cut F, at 
the close of the Report 

At Quaco the lower beds are often concretionary or brecciated, while the 
more easterly deposit at Salisbury Cove, although agreeing in other respects, 
has but a slight dip (to the £. K. E. 10^,) and is of a pale colour. The rocks 
of the lower or red member can be readily distinguished fram the Carbonifer- 
ous and Lower Carboniferous formations which they accompany, (although 
frequently confounded with them by Dr. Gesner,) by the irregular thickness 
and truncation of the layers, by the absence of fine shales and hatd massive 
conglomerates, and in general by their bright red colour. 

The general course and inclination of the strata at Quaco and Gardner's 
Creek are remarkably constant, the dip beiug to the N. N. E. at angles vaiy* 
ing from 26^ to 45°, the highest beds at the latter place having the laBt 
named inclination. Here too, unless there are extensive downthrows on 
the south side of the numerous cleavage-planes by which the beds are inter- 
sected, the sandstones must attain a considerable thickness — probably 800 
{^pt — seeing that they rise into cliffs 100 feet or more in height, and extend 
half a mile inland. 

Age. — In an article entitled " Observations on the Geology of Saint John 
County, N. B.," published in the Canadian Naturalist, the Secondary age 
of the red sandstones east of Gardner*s Creek was asserted. This will be 
evident on inspection of the Section D, where their western edge may bo 
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^'^ I seen to meet the highly disturbed Carboniferoas strata, and also by the 
^> I Sketch E, of their eastern termination, where the discordance is equally 
obvious. 

These observations have been confirmed by an examination of the red 
sandstones of Quaco, which rest upon the limestone and conglomerate of the 
Lower Carboniferous formation unconformably, as may be seen on reference 
ta the Section H, illustrative of this locality. These red sandstones, although 
intersected by numerous cleavage-^planes, are not cantorted or folded at any 
of the places where we have examined them. 

Prom the features presented by the two series at Gardner's Creek and 
Quaco, we infer that a considerable period of time elapsed, during which 
the numerous thick beds of sand, gravel, clay, and calcareous mud, now 
forming the limestones, conglomerates, sandstones and shales of the Lower 
Carboniferous and Carboniferous formations on the coast, were hardened 
into stone, the imbedded trees which they contain silicified, and the whole 
series disturbed, pressed into sharp folds, injected with trap^ and entirely 
removed in some places by denudation, before any sediments of the later or 
New Red Series were formed. The latter, therefore, can scarcely be older 
than the Trias. But in their main features, and in their relations to older 
formations, tbe red sandstones on the northwest side of the Bay of Pundy, 
agree with those which add so much to the fertility of Annapolis and Com- 
wallis Valleys in Nova Scotia, and no doubt mark in this direction the limit 
of that tidal bay, traversed' by strong and variable currents, in which Dr. 
Dawson supposes the latter to have been deposited. 

Loose beds of coarse shingle, which are found at the summit of the series^ 
mark the influence of similar powerful currents and long continued wave- 
action on an exposed coast, at the close of this Period. 

TopooaAPHiOAii Features and AaaiGULXURAL Capabilities. — The sedi- 
ments of this series, situated as they are. upon the southern margin of New 
Brunswick, atid being of such limited extent, can have little influence on 
the agricultural capabilities of tbe districts in which they occur. They are 
6oft and yield easily to tbe waves, wbos0 destructive action rapidly under- 
mines the cliflTs, and enlarges Assures in the strata, thus forming ^^droTigs" 
or perpendicular detached masses of rock, and giving rise to some of the 
most remarkable scenery on the coast. . 

Useful Minerals. — The only useful miticral known to exist in aV^ailable 
quantity in these sandstones, is the oxide of manganese, found at Quaco. 
The character and mode of occurrence of the latter has already been noticed 
in another connection. 
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CENOZOIC TIME.* 



Between! the epoch of the New Bed Sandetone, and the close of the Terti 
ttry Age, a wide gap occuro iiLtbe geological record of tUs part of America. 
During, this intorval, extensive accumnlations equivalent ia age to the Oolite^ 
Chalkf and Tertiary deposits of England, were spread over wide areas oi 
this continent, embracing a. large extent of country on both flanka of the 
Alleghanies, and the great western plains. The Islands of Martha's Vine- 
yard and Nantucket, off the coast of Massachusetts, and certain Hgntie beds 
of Brandon, Vermont, indicate the eastern limit of these formations, which, 
if they ever existed here, were swept away by the extensive deaudatioD 
marking the succeeding period of the '* Drift or Newer Pliocene." 

The phenomena whichi distinguish the latter epoch are noticeable in every 
part of the Province. For wherever the soil is removed, the rock beneath 
is found to be covered .with- numerous parallel furrows or grooves, having 
in general a north and south direction; These marks have heea made by 
stones and fr&gmente of rocky frozen to enormous masses of ice^ which, 
impelled from the north over the sur&oe of ithe country, have aise given to 
the northern declivities of hills and rocky ledges, a rounded. outlihe.^ 

The accumulations of tningled.mnd, stones, and fragments of rock, result- 
ing from the breaking down of prominent ledges, and> the erosion of the 
softer beds by this agency, constitute the boulder-clay ^ and form the principal 
subsoil of the country. They are* fcequently well exposed by the wasting 
away of high banks along the sea shore, and occasionally in the river valleys^ 

At the close of the period la^t described, the whole Province, excepting 
perhaps the highest hills, was buried beneath the ocean ^, but duriDg thfii 
next, which was an epoch of emergencej the sttperficial 'deposits ofthe pre- 
ceding or '^ Drift Period," were exposed to the action of the wweft; and 
while the coarser material was left on the hill sides and elevated plaiDS, 
forming gravel flats and sandy terraces, the finer poi*tion was washed awsy 
by the waters, and settling from them in depressions of the suffiice, fdrmed' 
the clay beds which fill valleys in various parts of the Province. 

The continual rising of the land, and consequent retrocession of the ocean, 
would bring one area after another ^within the influence of the waves, and 
the sand-baakf and flats formed at one period would be cut down and 
partially swept away in the succeeding ; thus giving rise to the teriaceB met 
with on the coast and in the interior. 

To this cause, viz., the gradual recession of the sea, — ^we may ascribe the 
terraces and high intervales of the Saint John River and its tributaries, below 

* I may here repeat the statement, that the above remarki are the resolts of Mr. Matthew's iodividuii 
observationSf and are from his own pen. The views set forth are therefore to be considered is those of ! 
that writer only.— L. W. B, 
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the Orand Falls. For, the rising of the land being at times arrested, tfae^ 
aedioieiit brought down by the river, would settle in the still water of the 
estvLBnpy which then existed at Woodstock and Frederioton, and by a further. 
recession of the sea, a greater impetus being given to the current, the delta 
would be cut through by the river, and carried further down to form a new 
flat aI; a lower level, leaving a skirting.of the older deposit rising in a terrace 
on l>oth sides of the valley. This process, carried on for a lengthened period,* 
would, give rise to a series of river terraces, at different heights, in the valley 
of tlie Saint Jphn, corresponding to those which border hill-sides along the 
coast. 

rClie atratifi.ed clay and sand of this Epoch contain numerous organic 
remains of the creatures which inhabited the waters from which they were 
deposited. Those in the vicinity of Saint John have yielded about fifty 
species of MoUusca(^A€U;^s/i), ten Badiata, Bryozoa, and Articulata {Star-Jishy 
Corals f Barnacles, ^c), and also three species of Algae (sea-weeds); while ten 
additional species are knowa to ocQur in other parts of the Province. 

How long the elevation of the land above referred to continued, or to 
wliat limit the waters retired, we know not, but it is evident that it extended 
beyond the present shore of the continent, for, as may be gathered from the 
observations of Drs. Gesner and Dawson, former land-surfaces, indicated by 
the presence of stumps of trees, logs, and beds of peat, have been met with 
in shallow waters along the ehore cif the Bay of Fundy and Gulf of Saint 
Lawrence at various points, sach as Grand Manan,* Cumberland Basin, and 
Miramichi ; as has also been observed to greater depths on the coasts of' 
Massachusetts, New Tork, and New Jersey. 

At a subsequent period, the land thus elevated began to sink slowly 
beneath the ocean, and the vegetation which covered it was either swept' 
away, or buried beneath deposits of sand and mud, sucb as the salt marshes 
of Albert and Westmorland Counties, and the marshes and low intervales of 
the lower courses of the Saint John. 

This epoch of depression is that in which we live. On the coast of Ifew 
England and the Middle States, tiie subsidence of the land goes on at the 
rate of about one foot in the century. Here the rate has not been ascer- 
tained, but the process is so slow that the marshes (where indicatioDs of the 
nnking of the land are most readily seei^,.) are built np by the addition of > 
fine mud settling from the tidal waters of the Bay, so that no apprediable 
ohange appears. 

Th^i^ are certain fresh-water and terreetrial deposits^ such as river alhmay 
calcareous marJsj Vicious earths^ and deposits of peat^ belongiiig chrono- 
logically to both this and the preceding epoch, but which are more eoa* 
veniently -considered in connection with the later; for although tbey were 
n.0 doubt in process of accumulation in the more elevated districts at the 
time that the low land was still submerged beneath the sea, and its surface- 

* Aho Fpye'« dsland.— L. \V. B. 
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deposits undergoing modificatiouB attending the rising of the land, .yet at 
every locality where fresh-water strata and peat accompany stratified clays 
and sands of marine origin, they are found to rest upon them, and therefore 
must have been formed at a later period. 

The superficial deposits of the Province may thus be conveniently classi- 
fied under three heads, indicating as many changes in the relative position 
of sea and land. These are* : — 

The Glacial Period— In part at least an epoch of depression. 

Champlain and Terrace Periods — ^A time of elevation. 

Modern Period — A time of depression. 
At a future time I hope to be able to give in greater detail an account of 
phenomena incident to these periods, more especially the Lift of the second, 
as indicated by the organic remains in deposits along the southern shores of 
the Province, (and the application of the latter to Agriculture and the useful 
arts), to which account these remarks are introductory. Any information 
which will extend our knowledge of the subject, will be thankfully acknow- 
ledged by the writer. 
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In the preceding Keport upon the Geology of Southern New Brunswick, 
the whole series of formations known to exist within that region has been 
described, and the age of each, so far as known, indicated. In conclusion, 
the following Table is given, to present in a synoptical form a history of the 
physical changes which these formations have undergone. 

In the first column they are separated into three great divisions, based 
upoQ the state in which the remains of the vegetation are found. No car- 
bonaceous matter has been observed in the New Bed Sandstone, but it is 
presumed that it will resemble that of the Coal Measures. 

The itcoi\d column shows the great physical disturbances resulting from 
movements in the earth's crust, apd furnishes a further means of separation 
into six or more minor divisions. 

In a third column, the relative consolidation and alteration of the various 
formations is shown, — a change from loose layers of gravel, sand or mud, 
which depends not so much upon age as upon disturbance of the earth's 
crust, with intrusion of melted matter from beneath, dissemination of vol- 

* The clMtification here giveo by Mr. Mathew, difTerf somewhat from that already uied in the Tabular 
View, on Page 13. The latter, as before stated, has been adopted from the Manual of Professor Dana. 
For further remarks on the succession of the Post Tertiary Spochs, referanoe may be made to the leal 
named work, also to an Address of Dr. /. W. Dawson, before the Natural History Society of Montreal, 
published in the Canadian Naturalist.— L. W. B. 

t By Mr. Matthew. 
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Lslxes ill the strata, or the deep burial of sediments, where great accu- 
on 8 are formed. Several stages of change are indicated, coherence 
tlie particles in the beds become consolidated ; partial alteration where 
yers are hardened ; great metamorphism where the rocks are frequently 
lliue, but the stratification is not obliterated; and extreme alteration^ 
^ tVi© evidences of original sedimentary deposition are almost or 
ily lost.* 

tlie fowrih and fifiii columns will be found respectively the local names 
1 to the various groups of strata, and to the several formations with 
Ix tUey are known or supposed to correspond. 

SinCATION OF THE SEDIMENTS OF SOUTHERN NeW BrUNSWICK ON PHYSICAL 

Grounds. 



« of organic 

mtitter. 



DUtii^banoes. 



Hetamorphistn. 



Local Name:). 



General Divisions. 



r Horizuutaliiy not \ f Boulder clay, T" 

\ at tIK or but V Incoherent. \ Stratified clay, \ 

( aligbtly di»turbed j ( Gravel, &c. J 



Never Pliocene, 
and Post-Tertiary. 



umen prenent. 
al of the ordt- 
rr character, 



Corn%at1oni ab*1 

sent, not folded | 
with Carbonife- | 



Particles slirbtly ' 
or not at all co-j 
herent. 



New Red 
Sandstone. 



Corrugated, but 
not inv<ilv(9d in 
the great folds of 
the older strtitft. 



Slight or partial. 



' Coal Measures. 

Albert 3hal6s and 

Sandstones. 

Kennebeckasis 

Conflomerate» 

and Shales. 

Carboniferous 
^ Limestone. 



r Trias. 



Coal Measures, and 
Lower Carboniferoua. 



All involved in 
lae great corra- 
ettions impress- 
fd at the close 
of the Devonian 
A?e. 

Bitumen absent. 
Carbonaceous 
matter converted 
into anthracite & 
impure graphite. 



Partial, often 
great, where 
canic sediments 
^ (travail. 



vol 1 ^^■p®^'^ Group. I 

nis" r fe'"*® ?^^*^ " r Upp^f Devonian. 



I Bloomdbury 



I 



( 



and Bellisle. 



}Notr.co«„i.eU. {feP-j/^ 



Undulations an- 



terior to the great 
folds of the 
Devonian Period.. 



Great, but ex- ( «,, 



canic sediments. 



' Silurian. 

John Group. I Primordial Period, (Dana.) 
" • jHuronian. 



Line of contact 
with Coldbrook 
Group uttdulat- 

J in?- 



} Great, often 
extreme. 



\ Portland Group. !• Laurentian. 



* For further explanation of the different stages of metamorphism as illustrated in New Brunswick, 
tee the observitioni on this subject in the general remarks at the close of the Silurian and Devonian 
Age«.-L W. B. 
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CONCLUDIis^G REMARKS. 

I cannot allow this Report to he concluded, without expressing to the 
various gentlemen who have aided in its preparation, my thanks for the ser- 
vices they have so kindly offered. My obligations are more especially due to 
my fellow-travellers, Messrs. Matthew and Hartt, both for their assistance in. 
the field, and subsequently, in the study of the rocks and fossils collected ; to 
Prof. Dawson, of Montreal, for a revision of some of the more importa^nt 
data, and an examination, in connection with Prof. Hunt, of selections af 
the metamorphic rocks; and to Prof. Verrill, of Yale College, and Mr. 
Scudder, of Boston, for valuable contributions. It had been hoped that tlie 
papers of the last two gentlemen, (that of the former on " The Mineral deposits 
of the western border of New Brunswick, and the Geology of Grand Manan , ' ' 
and that of the latter on the Insects of the Devonian Rocks near Saint John,) 
would have been completed in time for publication with the main body of 
the Report ; but as this has been found impossible, it is intended that they 
shall appear in the form of Appendices. 

In addition to the contributions last named, Mr. Matthew has kindly 
offered, from the reports of Dr. Gesner, the observations of Prof. Hitchcock 
in Maine, and data collected by ourselves during the past season, to add a 
short article on the Geology of Charlotte County ; also one on the compa- 
rison of the Coast (Devonian) Series with the Metalliferous Rocks of the 
Eastern Townships of Eastern Canada. 

Mr. Hartt will further contribute a Paper " On the Devonian Plant Lo- 
cality of the Fern Ledges, Lancaster, N. B., with a detailed Section and 
Notes on the Fossils.'' 

These, with a List of New Mineral Localities and of the Fossils of the 
Province, will appear as soon as they can be prepared. 
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t)N THE DEVONIAN PLANT LOCALITY OP THE *' FERN LEDGES/' 
LANCASTER, NEW BRUNSWICK, 

With a detailed Section, and Notes ok the FoesiLs. 

By C. Fr«d. Ha»tt, A. M. 



The following description of the Devonian plant locality at Lancaster, in 
the vicinity of Saint John, and the section of the strata, are compiled from 
notes made during the summers of 1861, '62, and '63, during which I under- 
took to examine carefully every bed exposed at the locality, and to collect 
as complete sets as possible of the fossils occurring in each. 

Of the several localities for fossil plants in the vicinity of Saint John, the 
richest and most interesting is that of the ^' Fern Ledges." These are a, 
series of ledges exposed on the sea shore, between high and low-wateif 
mark, at the foot of the properties of Messrs. IS. S. Demill and Zebedce 
Ring, Duck Cove, Lancaster, about a mile west of the town of Carleton* 
The ledges are formed by the outcropping edges of beds of sandstone and 
shale, belonging to the Little Biver Oroup of Mr. Matthew. These have a 
strike of about W. 10° N., and a southerly or seaward dip of about 45°. 
This strike corresponds very nearly to the trend of the shore, along which, 
rounded and much worn by wave action and buried in sea weed, their edges 
run like furrows. The shale beds, in which the plants occur, are, on account 
of their softness, everywhere so worn away by the waves from between the 
enclosing sandstones, as to be in only a few places accessible. 

Only near high-water mark are the ledges of any height, and from these 
the plant-bearing shale beds are almost entirely removed^ The ledges extend 
along the shore for some 825 paces, with a width of 800 feet, more or less, 
exposing a thickness of strata of about 150 feet. Numerous faults occur at 
the locality, the principal of which, on the easternmost side of the most 
prominent projecting ledge, and whose direction is S. 80*^ W., is a down- 
throw of about 50 feet. 

Directly in front of the ledges, and about half a mile from the shore^ is a 
series of skerries laid bare at low water, called the <' Shag Bocks." I have 
never visited them, but the beds of which they are composed have an appa* . 
rent east-westerly strike, and a high dip to the southward. They are proba- 
bly the upper members of the Cordaite Shales. 

Beds of sandstone and shale, similar to those at the Fern Ledges, show 
themselves on the shore about three quarters of a mile to the westward. 
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They contain the remains of a few species of plants, identical with thoso 

occurring at the "Ledges," but the beds are higher up in the series. This 

locality, called the " Calamite Ledges," has not been so carefully examined 

as that to the eastward. I have collected there the following species, uBarljr 

all of which are common to the two localities : — 

Oordaites Bohbii, Daws. — Extreme] j abundant in certiun Ujera of black shale, an cl 
very finely preserved. 

Sphenopteru HUchcockiana^ Daws. — Abundant in detached pinnnles. 

PecopterU discrfpanSy Daws. — Apparently rare. Have fonnd but a single pinnule. 

Cardiocarpum comutum, Daws. — Not infrequent, associated with cordaites, calamites. &c. 

Calamiu9 tranntionis, G(EPPT. — Abundant. 

C. cannffformu, Bbongnt. ** 

Amitdaria actiminatay Daws. 

Pmnidart'a ditpalans. Daws. — Common. 

PrilophyMmf glabrum, Daws. 

StigmariaficoidUj (var.) Bronont. — A single specimen with rootlets attached was 
fonnd by my father, J. W. Hartt, in a bed of sandstone, about half-way up in the section 
here exposed. 

Lepidodendron Gaspianum f Daws. — ^Two or three ill preserved specimens of a Lepi- 
dodendron, which Dawson has referred with doubt to this species, were collected at this 
locality by Mr. Matthew and myself. 

The sandstone at the Fern Ledges is very compact and hard, and of a 
grey colour. It contains many plant remains, but usually iu a badly pre- 
seryed state. Thin beds of arenaceous shale, of a fine texture and dark grey 
colour, becoming black sometimes, or passing into light greenish-grey, ore 
interstratified with the sandstones, and these beds are highly charged with 
plants, which occur preserved as graphite, every nerve and nervule of a fern 
leaf being as distinct as in a pencil drawing. 

It had been ascertained several years ago, by Gesner, Robb, Dawsoa, and 
others, that the beds of the Little River Group were fossiliferous, and ill- 
preserved plant remains had been observed in the sandstones of the 
'^Ledges." Mr. Matthew, who had previously discovered in the shales at 
the foot of the City of Saint John, near the Barracks, the plants which 
Dawson described in his paper on the *' Flora of the Precarbonifer»u8,Ac./' 
collected in 1860, at the '< Ledges," from one of the exposures of plant bed 
No. 1, of the following section, some obscure markings which were probably 
leaves of AslerophyllUes longifoUa^ Baws. ; but it was not until May, 1861, that 
I found that these rocks were richly fossiliferous, and discovered in beds 
Nofi. 1, 2, 3, and 8 (?), a large number of fossil plants, principally ferns, a 
remaricable Crustacean, Amphipellis paradoxus^ Salter, and a Spirorbii. 
Messrs. Matthew, W. R. Payne, James Hegan, and Lunn, took part in the 
explorations which were carried on during the summer, Mr. Matthew dig* 
covering, among other things, a new species of EurypieriSy E. pidicaris, 
Salter; while Mr. Payne secured a single specimen of a trilobite, still 
undetermined, the only one the locality has afforded. 
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These dipcoverics proved so interesting that Principal Dawson, to whom 
I commxinicatcd them, paid a visit to Saint John, and examined the locality 
in person. The collections made were put into his hands, and the plants 
were described in an interesting and valuable paper published in the Quar- 
terly Journal of the Geological Society, entitled, " On (he Flora of the Devo- 
nian Period in Noriheaslern America,** The number of plants obtained thus 
far from the Lancaster localities was 86, which, with the three species of 
Crustacea, the Spirorbis, and the three species of plants previously collected 
in Saint John by Mr. Matthew, made the number of species of animals and 
I»l:iut8 ascertained to occur in the Little River Group, 48. 

The following summer I spent thirty days at this locality, being rewarded 
by tlie discovery of some ten or more new species of plants, principally 
ferns, and by securing larger and more perfect specimens of many of the 
species described by Dawson from mere fragments. But the most valuable 
and entirely unexpected discovery, was that of remains of insects, of which 
five species have been obtained. These specimens are in the hands of my 
friend, Mr. Soudder of Boston, the well known Entomologist, for descrip- 
tion. During the summer, I began the task of examining every bed in the 
section at this locality, a task not easy to perform, where the tough rocks 
lying below high water mark and buried in a luxuriant growth of sea weed, 
are worn away in such a manner as to make it difficult to work them. 

In the summer of 1863, 1 spent eight days at the locality, during which 
time I finished my section. Several new plants were discovered, together 
with many quite perfect specimens of several hitherto known only as frag- 
ments. Of the latter was a large frond of Neuropteris pob/morpha, Dawson. 
The Crustaceans Amphipeltis paradoztis^ Salt., and Eurypieris puUcaris^ 
Salt., were described and figured by Salter in the Journal of the Geological 
Society for February, 1863. 

A paper by Mr. Geo. Matthew, entitled " Observations on the Geology 
of Saint John County, New Brunswick," in which the relations of the Little 
River Group to the other rocks of the vicinity of Saint John were con- 
sidered, appeared in the Canadian Naturalist in the preceding year. 

The number of species of plants now in my hands for determination, is 
not far from twenty-five. It is my intention, after having made yet more 
careful examinations of the rocks of the Little River Group, to describe and 
figure them in a Monograph of the Flora and Fauna of the Devonian Period in 
the vidmty of Saint Jokn^ which paper I hope ere long to have ready for 
publication. 

In the following Section, the measurements were taken along a line cros- 
sing the beds at right angles to their strike, from high-water mark near 
the bathing house stairs, to low-water mark. The rich fossiliferous shale 
beds, or plant-beds^ as I shall term them, are numbered from below up- 
wards, for convenience of reference. The thickness and lithological char- 
acter of these beds vary somewhat in their different exposures. The position 
of one or two plant-beds appearing elsewhere at this locality, but not observed 



134 APPENDIX* 



on the line of section, is indicated. I have given lists of all the plants, &o. ^ 
described, which I have collected from each plant-bed, with some rom^trkfii 
on their mode of occurrence, and I have noticed some of the nndescribed 
species. 

The following Section begins at the base of the Dadoxylon Sandstone 
beds, at their junction with the trappean beds of the Bloomsbury Groo j>, 
which form the high land skirting the shore to the northward, and takes VMjy 
the overlying beds in ascending order : — 

Section of the Little River Group at the ** Fern Ledoes," Lancaster, N. B. 

Heavy beds of grey sandstone and Hags. Thickness, by estimation, 300 feet. 

Dadoxylon Ouangondianum^ Daws. — CalamileSj etc. 

Under this head I have classed all the beds underlying the PIant*>bed No. 1, which I am 
disposed to regard as the lowest of the rich plant-bearing layers^ and the base of the Cor- 
daite Shales. These beds occupy the low ground lying between the ridge of the Blooms- 
bury Group and the shore. They are covered by Drift, and show themselves only in 
limited outcrops, and in the ledges on tlie shore. In the western part of the ledges they 
are thrown forward on the beach by a fault, forming a prominent mass of rock, in the 
summit of which a fine trunk of Dadoxi/lon is seen imbedded in the sandstone. Becent 
excavations made in these beds in quarrying stone for building purposes, in the eastern 
part of the locality, where the rooks are very much broken up by dislocations, have exposed 
numerous badly preserved impressions of large trunks of this tree. 

Plant Bed No. 1. Thickness I foot. 

Black arenaceous shale, varying from a fissile sandstone to a semi-papyraceous shale » 
very fine grained and very fissile, charged most richly with beautifolly preserved remains 
of plants, among which are the following species : — 

CcUamites transkionU^ Gcefpt. — Occasional, in large, trtct specimens. 

Asterophf/Uites lati/oUa, Daws. — Extremely abundant, often showing ten or twelve 
whorls of leaves, sometimes with many branches. 

A, acicn^aris, Daws.— 'Also very abundant. I have obtained, since the publication of 
Dawson's paper, some very fine fronds, showing the mode of branching and the strobilus- 
like termination of the frond. 

? A. longifoUa, Brongnt. — I have, since the appearance of Dawson^s paper, collected 
a fine suite of specimens of the species which he has referred with some doubt to the above, 
and strongly suspect it to be a distinct species. 

f A, scutigera, Daws. — ^The curious stems of this species, with their soale^rmed nodes^ 
occur abundantly in this bed. The specimen figured in Dawson's pap^r on the Flora. Dev. 
Period, N. E. America, PI. xiii. fig. 19, and which he refers to the apex of this species, 
came from Plant-bed No. 2, in which I have never detected A. scuttgera. Stems of this 
Asterophyllites are not unfrequently found in the sandstone overlying Bed 1 in the eastern 
part of the Ledges. 

Sphenophylhtm antiquumy Daws.-*A single speoinien of a SphenjophyUum^ found in a 
light coloured shale overlying the bed, has been referred by Dawson to this species. 

? Pecapteris ohscura, Lesqx. — Ferns are extremely rare in this bed. Dawson has referred 
with doubt to this species, a single specimen, the only one I have yet found. It is figured 
in his paper. 

Sphenopteris sp ? — A delicate little SphcnopteriSy occurs very rarely in thb bed. It may 
be !S. marginaht ; but my specimens are not sufficiently well preserved to enable me to 
identify it. 
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(Jctrdiocarpum eamutum, Daws. — Rare. 
JPnIaphf/ton tUgam^ Daws. — ^Occaaional. 

I liave never detected any trace of Cordaites Robbii, Daws., in this bed. It is ex- 
tremely common in the overlying strata. 

G^rey sandstones and flags, with occasional ill-preserved plants, Catamites transittonUj 
G<£PPT., Cordaites Roblni, Daws. — Asteropht/llitea and Sternbergimy 2 feet 6 inches. 

Black aroDaceous shales of the same character as those of No. 1, but 

witlioat fossils so far as I have examined, — 11 inches* 

Compact, flaggy, grey sandstone, with badly preserved plant remains, 

Catamites, &c., — 2 feet. 

Very soft, dark, lead-coloured shales, much slickensided and charged with 
fragments of plants. This bed is so soft that the action of the weather 
and the sea have everywhere denuded it to the level of the beach. 4 feet. 

Plant Bed No. 2. 1 foot. 

At the point where the section erosses the bed, and whore I first discovered it, it con- 
sists of very compact and hard, light lead-coloured, slate-like, arenaceous shale ; but the 
character of the shale varies much in its different exposures, being sometimes very soft and 
fissile, and of a very black colour. The following is the list of species which it affords : — 

Catamites transitionisy GcEPPT. — Occasionally ; never in good specimens. 
C cannseformisy Brongnt. " " " 

AsterophyUites acicularisy Daws. — Bather rare. 
A, latifolia, Daws. " '* 

A, longi/otiay Brongnt. " " 

A. parvula, Daws. — ^Whorls of a minute Asteropht/Uites, which may befong to this spe- 
cies, are not infrequent in this bed. 
Annularia acuminata, Daws. — I have collected a great number of specimens of this 
species from Bed No. 2, as well as from some of the overlying plant-beds, where it is very 
much more abundant ; but I have found it to occur invariably in detached whorls. The 
leaves in a whorl are never spread out in the same plane, as in ji. sphenopkytloides for in- 
stance, but are always more or less erect, usually spreading slightly. It is a minute species, 
the leaves being 1-6 — 1-6 of an inch in length. 
Pinnutaria dispatans, Daws. — Abundant. 

PsUophyton elegans, Daws. — Quite common, always in fragments, never in good speci- 
mens. 
P. glabrum. Daws. — Flattened stems, with a wavy woody axis, traced in a brighter line 
of graphite, occur in this bed, but always in fragments. Dawson refers them with 
doubt to the above genus. They are not uncommon elsewhere at this locality. 
Cordaites Robbii, Daws. — Extremely abundant, and very fine specimens may be ob- 
tained, especially from the upper part of the bed, and rarely specimens showing the 
base or the apex of the leaf. 
Cyclopteris obtusa, Lksqx. — Occurs very abundantly in detached pinnules, rarely with 
several attached to a rachis. The specimen figured in Dawson's paper, PL xv. fig. 33^ 
came from this bed, as also did those of the following : — 

Cyclop, varia. Daws. — Bare. 

jSewropteris serrulata, Daws. — Very rare. 

N. pdymorpha, Daws. — Extremely abundant, never in large fronds. 

Sphenopteris Hseninghaiisii, Brongnt. — Quite abundant, often in fine fronds. Is this 

species specifically identical with the European ? 
S. marginata, Daws. — Abundant, in fine fronds. 
S. Hartiii, Daws. — Very rare. The original specimen came from this bed. 
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S. Ifitchcockiana, Daws. — Dawson has sugfostod that certain minute bodies, w^liiel 
resemble fragments of comminuted leaves, and which are scattered abundantly throi^^i 
the shale of this, as well as some of the other plant-beds, may be the detached pinnules oi 
the above fern. They, however, show no Structure, being merely minute rounded or oval 
patches of graphite, and thoy have never been found attached to a rachis. 

HymenophyUitt9 Gersdorfil, 6<EPPT. — ^Rather rare. ffpnenophyUiie9 Getulorjffii is a 
species occurring in the French ooal. I am inclined to doubt whether the New Brunswick 
species is identical with it. 

JBT. obtusilobust, GcEPPT. — Rare. 

JI. curtilohus, Daws. — The specimen on which Dawson founded his species, was obtained 
from this bed. 

Pecopteris (^AUthopteris) discrepang, Daws. — Amongst all the abundance of plants 
afforded by Bed No. 2, 1 have detected only one or two pinnules of this fern, which appears 
first in abundance in Bed No. 3. It is afterwards one of the most common species. 

Pecopteris ingens, Daws. — Very rare, only two or three fragments of pinnules having^ 
been found. 

Trichomamfes ? — Only a single specimen, probably, as Dawson has suggested, only the 
skeleton of a fern. 

Cardiocarpum cornutum Daws. — Abundant, and very finely preserved, nev^er attached, 

C. ohUquum^ Daws. — Quite abundant, also never attached. 

Trigonocarpum racemosum, Daws. — Hare. 

Eurypteru pulicaris, Salter. — The occurrence in Bed No. 2 of this minute Crustacean, 
was first detected by my friend Mr. George Matthew. It is very rare, not more than four 
or five specimens having been found by Messrs. Matthew, Payne, and myself, at the time 
of the description of the species by Salter. I have since that time succeeded in collecting 
nearly twice as many more, some of which appear to belong to a new species. 

AmphipeUis parcidozuis^ Salter. — The speoimen figured in Salter's paper was found 
by Professor Dawson and myself, in breaking a piece of shale in my cabinet, that came from 
this bed. Only one other specimen has since been obtained. It consists of two or more 
of the thoracic segments, and was collected by Mr. Lunn. It is in the collection of the 
Natural History Society of New Brunswick. In addition to the above species, this bed 
has afi"orded the following as yet undescribed : — 

CydopterUy sp. nov. — A large Q/clapterts occurs not unfrequently in Bed No. 2, although 
rarely in complete pinnules. It bears some resemblance to Cyclop, itigem, L. & H. of the 
Middle Coal Measures of Grand Lake, New Brunswick . I have lately obtained some fine 
specimens in sufficiently large number to admit of its description. 

NicruropteriSs sp. nov. — A single specimen collected by Mr. Lunn. Dawson speaks of it 
as in some points resembling N. giganteay and says — *' It is about an inch in length, 
broadly oval in form, and with thick and persistent and crowded nervures, forking twice." 

Sphenopterisy sp. nov. — A specimen of a Sphenopferu was discovered in this bed by my 
friend Mr. James Hegan of St. John. It was forwarded to Prof. Dawson, but proved too 
imperfect for description. I have since obtained other specimens, which will enable me 
to describe it. 

Spirorhisy sp ? — The leaves of Cordattes in the upper part of the bed, are as thickly 
covered with a little Spirorhis as are the fronds of the recent fucoids of the Ledges. The 
specimens are too poorly preserved for identification. 

TrUobites. — Mr. Payne collected a minute trilobite from this bed. The specimen was 
sent by Professor Dawson to Mr. Salter, but that gentleman has made no mention of it la 
his paper. 

Insect Remains ! — In the Sunnner of 1862 I discovered an organism in Bed No. 2, which 
at the time I could make nothing of; but which I have since proved to be the wine of 
an insect. Several weeks after, I found in Bed No. 8 an unequivocal insect's wing. This 
discovery was followed by that of others, as I shall have occasion hereafter to relate, my 
father, J. W. Hartt, finding another in this bod. 

Jompact fiaggy sandstone, quite barren. 5 feet 10 inches. 
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PlaHit Bed No. 3. K) inches^ 

Black and lead-coloured sbales, quite compact in upper part, but in lower very crumbling, 
splitting irregularly, slickensided, often with polished surfaces, and traversed by thin 
quarti-veins. These shales are so soft tSiat the sea and weather hwe everywhere dentded 
them to the level of the beach. Thete ave now no expoBUpea of tb^ bed workable. 

The following are the Foscdls which occur in it : — 

CcUamites transitionts^ Gceppt. — Occasionally. 

C. canrue/ormis, Bronqnt. " 

Astercphyllttes latifoUa^ Daws. — Very beautiful whorls of this plant are very eoiotnon 
here, the whorls, though usually detached, being sometimes found united three or 
four together. 

Annular ia acuminata^ Daws. — Common. 

J^nnularia dispcilans^ " " 

I*silophyion etegans, " Occasionally. 

Ffglahrum, " " 

Cordaites Rohhii^ " Gztremely abundant, but not so well preserved as ifi 

Bed No. 2. Leaves apt to be preserved as polished bands of graphite, with venation 
obliterated. 

CydopttrU ohtusa, Lesqx. — Not very abundant. 

JVeuropUris polyfnorphkiy DAW8.-*-In beautiful spetumens, ccmmon. 

JSphenopteris margxnata, ^^ Not comxn^n. 

iiS^. ITcminghausitf Brongnt. — ^Not common. 

JPecopteris (^AUthopterU) ducrepansy Daws. — ^It was here' that I fivst diiootered this 
species. It occurs quite abundantly, but always ia frtf^tM^fte. It was itsm speci- 
mens taken from this bed that Dawson figured and described the species. 

Oardiocarpum comvtom, Daws. — Quite common. 

C, obltguumf Daws. — Quite common. 
Coarse sandstone, full of obscure easts of Stemherffim and Galamitesy 
Soil shale and fissile sandstone, with Calamites,' 
Sandstones, 

Shale, with obscure remains of plants, 
Sukdstones, barren so far as examined, 
Sandstone and shale, with a few Catamites and OordaUes^ 
SaoAitoiie and coarse shale, with obseose markings, 
Li^t greenish, ooarse shale, with ftfrnmtems, On-dait^^ and ^A^otiFe 
markings, CarpoliUs (f) 

Sandstones and coarse sliafes, with' bitAlypl-esemd vegetable TemHias, 
Plant Bed No. 4. ' 

Coarse shales, affording at the point where the line of section orosses it — 
Cordaites Hohhii, Daws. 
♦ Caiamites transitionu^ GiEPPT. 
Neuropteris poh/morphay Daws. 
Pnhphyton glahrum^ " 

Pinnuhria dispalans^ " 

I have examined at two different points in the eastepp part of this loeaiiify, a bed which 
appears to correspond to this. It is characterised there by a very beautiful J^ewropteru 
(sp. nov.) with long linear-lanceolate pinnules decurrent on uie rachis, to which they form a 
broad wing. The pinnules are often four inches in length. This is one of the most 
beautiful ferns occurring at the locality. Several other new forms are associated With it. 
Among these is a magnificent Cardiocarpum^ nearly two inches in diameter. 

Sandstone with obscure markings. t) feet C inches 
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Plant Bed No. 5. 6 inches. 

Soil, fine-grained, light greenish shale. 
Cordaites Eobbn, Dawb. — ^Extremely abundanjt. 
CahmiieB cafmse/ormia, BaONONt. — Found oocasionallj. 
JPnhphyton f glahnmi^ Daws. 
? AtterophyUiteM aciadaris, Daws. 

Pecopteris {AUthopteru) dtscrepans, Daws. — Qnite abundant. 
Sphenoptens margxnatay " " 

PecapteriSy sp. nov. ? 
HymetuyphyUUes^ sp. ? 

Newropteris polymorphay Daws. — Very abundant. 

Spirorbia occurs in the bed, attached to the leaves of Cordaite$. I have never detected 
it in any of the beds higher up. 

Compact flaggy sandstones and coarse shales, with a few plants. 8 feot. 

Plant Bed No. 6. 2 feet. 

Fine-grained and light coloured shale, with great abundance of Cordaites Robbn, and 
Ccdamitea tranntionu; above that a layer of coarse shale, with Cordaites and stems of 
plants badly preserved ; then a hiyer of soft, very friable shale, with few fossiis 5 and 
lastly, a layer of coarse shale of a greenish-grey colour, with — 

Pecopteris discrepansy Daws. — Abundant^ 

Cordaiiea Eobbn, " « 

CcUamiies cannae/ormtSy BftONONT. 

Neuropteris polymorpha^ Daws. 

Cardiocarpum comutum, " 

Cardiocarpum obliquumf '' 

PeccpteriSf Bp. nov. — ^Ocours abundantly in some of the overlying beds. 

Sandstones and coarse shales, with abundance of plant-remains, princi- 
pally Cordaites and Calamites, ^ 6 feet. 

Plant Bed No. 7. 2 feet. 

This is one of the richest plant-beds of the section. The shales composing it vary 
much in character in different exposures. They are for the most part of a grey coloor, 
and compact, like a fine-grained sandstone, though they pass into a light brownish, vexy 
fissile, soft shale, and there are some hiyers of a very black colour. 

Cordaites Robbti, Dawb. — Very abundant, and in a beautiful state of preservation. 
Calamites transitumis, Qceppt. — ^Not abundant as good specimens. 
C. cannm/ormia, Brongnt. — ^Rare. 

? Asterophyllites cunctdaris, Daws. — In very beautiful specimens, very common in cer- 
tain thin layers. There are two or three other species, occurring also in the overlying 
beds, which appear to be new. 
Annularia acuminata^ Daws. — Extremely plentiful. 
PinntUaria dispalansy " " " 

f PsUophyton elegans, Dawb. — I have obtuned several specimens of a PsUophyUm, 

growing in tufts, and cloitely resembling this species. 
NeuropterU polymorpha, Dawb. — Occasional. 

Pecopteris {Alethopteris) discrepans^ Daws. — Abundant, and obtainable in good speci- 
mens. 
Cychpteris obtusa, LssQX. — Occasional* 
Sphenopteris marginata, Daws. ** 
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f BifmeHoph^Uite$ HUdreihiy Lesqx. — Occasional. This delicate little fern, whioh is very 
common in the overlying plant-bed, bears a very strong resemblance to H, Bildrethi; 
but it may be new. 

Cardiocarpmn cbmitiumy Daws. — Quite abundant. 

C.obltquum, " " 

O. sp. nor. — A very elongated species. 

Alethopterisy sp. nov. — A new species allied to A, Serrula, Lesqx., but distinct. 

i'. {A.) sp. nov.*-A new species, appaifently allied to P. MUtoni^ shows fructification ? 

P. (il.) sp. nov. — A very beautiful species, occurring in very large fronds. Several 
other plants not yet determined. 

Insects. — A single insect's wing was obtained from this bed by my father and myself. 

Compact sandstone and coarse shales. (Barren of fossils.) 8 feet. 

PuLNT Bid No. 8. 1 foot 10 inches. 

Fine grained, tough, but fissile sandstones, rather coarse shales, often of a greenish cast, 
and at the top a thin layer of very black shale, very rich in plants. The middle portion 
does not contain so many plant remains, but the lower is as well stocked as the loaves of 
a herbarium. The following are the fossils I have collected from it : — 

Cordaiiei Rohhiiy Daws. — ^As usual in great profusion, and in very fine specimens. 
C. transMmis, GcEPPT. — Occasional. 
0. carma/onnis, Bronont. i " 

? AsterophyUUes aetoifafw, Dawb.— <2aite eommon, U^ether with one or two other 
species apparently new, which occur also in Bed 7. 

Annularia acwmvnata^ Daws. — Extremely common, especially in certain layers. 

Piamulaaria ditpdkuM^ Daws. — ^Abundant. 

^ Xr^copoiJEtei ifaO/^ewt, Daws.— Bare. 

Cy<;2opfert8 oft^usa," Lbsqx. 

Cyclopterisy sp. nov. 

NevTopterU polymorphay Daws. — ^Quite frequent' in detached pinnules. 

f JSymmophyUUes EUdrethiy LssQX. — Very common. 

Pecopiens (AUihtm,) diserepans^ Daws. — This is the most abundant fern in this bed. 
It occiUB usually in detached pinnules, though not unfrequently ia considerable 
fronds. I have fo)m this bed a frond ten inches long, which I hope to figure. 

PecopterU {Alelhop.') — ^Besides the above, there are three or four other species, new, 
some of which occur also in Beds 6 and 7. 

Oardiocarpum comtUum, Daws. — ^Not very common. 
C\ Miqmm^ Daws. — Also, " " 

O. sp. nov. — ^The elongated species spoken of in the list of fossils given for Bed 7. — 
Quite conutton. ... 

Several other species of plants not yet determined. 

/njsc^f . — ^Two speoies, two specimens. One was obtained by my friend Hr. James Hegan . 
Mr. Scudder informs me that all the insect remains from this locality are sufficiently well 
preserved for determination. 

Sandstones and coarse shales, with badly preserved Cordaites Rohbii, Daws. 

C trarmtioniSy G(£PPT., and Pecopteris {AJ) ducrepanSf Daws. 26 feet. 

Fine grained, light-greenish shale, with obscure remains. 1 foot. 

Sandstone and shales, with Calamites and obscure markings. 28 feet. 
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This brings up the sectien to those beds which are exposed within a few feet of low- 
water mark. Owing to the short time during which the rocks are laid bare by the fall oF 
the tide, to their hardness, and to the way in which they are rounded down by the surf, 
the work of exploring this part of the sectkm is rery difficult, and I have not been able 
to give them a very close examination. 

A very rich plant-bed crops out within a short distanoe of low-water mark 09 the very 
eastern margin of the ledges. Its place in the section is sonvBwhere near Bed 8. It is 
characterised by Oychpteris valida. Daws., which appears to be limited to it. The unique 
sp^eimen figured in Dawson's Paper *^ On the Flora of the Devonian Period, &c.," Plate 
xvii. fig. 52, came from this bed. I obtained here a magnificent frond of NeuropUnris 
polymorphay Daws., showing its structure finely, and the diSierent forma of the pinnules in 
different situations on the trond. Many o£ the species common in the underlying beds 
are also to be fbund in this ; but 1 am unable to give a complete list. 

Total thickness of the Beds embrao€xl in this Section, 444 feet, 11 incbe?. 



Since the above was written, I have received the following letter from 
Mr. Scudder, relating to the fossil Insect-remains. 



1 



Camhrid^e, Ma$8,y December^ 1864. -^ 



L 



Boston Soei^ o/Niatural Si^torjf^ 
Berkeley^ comer of BoyUt&ti Street^ Janutury 11, 1865u ^^ 

My Dxar Mb. Haiktt, — ^I have made as ireful an ewxiattion as vvj present circum- 
stances will permit, of your most interesting eoUeotion of the foisi) rerawJ9S of inseot-wings 
from Lancaster. There are ten specimens in all, eight of which are reverses of one another, 
thus reducing the number to six individuals : of these, one, a mere fragment, belongs, I 
think, to the same species as another of which the more important parte of the wing are 
preserved, so that we have five species represented timong these Deronian lo^eetA, and 
these remains are all, I suspect, composed of portions of the anterior wing«lon^. The data 
being thus fragmentary, the conclusions cannot be quite so satisfactorily determined as we 
could wish, but we can still discover enough to prove that they are of unwonted interest. 
Besides the peculiar interest which attaches to them as the eatlieH known traceB of VMect 
life on the gtohcy there is very much in themselves te attraet and merit our closest attention. 

One of them is a gigantio representative of the fieimily of Ephemerina ambi^g Neuroptera, 
some thi«e or four times t^e size of the laigest spedes now living, with which I am 
acquainted* 

Another borrows seane striking points of the peeuliar wing-structure of the Neuropterous 
family OdoncUa, and combines with them those of families remote from that, and even 
belonging to a distinct section of the Neuroptera, .exhibiting to our view a synthetic type 
which combines in one the Pseudoneuroptera and the Neuroptera, and represents a fkmily 
distinct from any hitherto known. 

Other fioesil insects, found in carboniferons ecmeretions i& lUinois, ftud inscribed in 
Silliman's Journal, (N. S. xxxvii, 34), which Professor Dana has kindly allpwe4 me to 
examine,* also belong to hitherto unreooguised families* exhibiting similar relations, to 
these in-our-day-disconnected Sections of N^uropterous insects ; and your third species is 
a member of still another fkmily of Neuroptera, which fini^i its natural rektiofis between 
the two described by Professor Dana. 

A fourth, of which only an unimportant fragment was found, would seem to belong to 
the Neuroptera ', but by some peouliaritiee of the mnuiter croes^veinA, thrown off in the 
middle of the outer edge of the wing, in a most irroffdlar and unusual manner, suggests no 
intimate relations with any known family, but musthave belonged to a group of targe and 
iveak-winged inseote. 

* The results of this examination will shortly be communicated to Silliman's Journal. 
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The fifth and last to be mentioned is of very striking interest, because, while it exhibits 
the peculiar venation which forms the well known tympanum or stridulating apparatus of 
the male, in the Orthopterous family Locustariae (though differing somewhat from that), 
it also most resembles the Neuroptera in all or nearly all the oUier peculiarities of its 
stracture, and suggests the presence in the insect-faunae of those ancient times of a syn- 
thetic type, which united the characteristics of the Orthoptera and Neuroptera, in them- 
seWes closely allied ; this point however requires patient and severe investigation, and 
only my earliest impressions are here recorded, made however immediately fSter a close 
examination into the relations of other fossil insects. 

I earnestly hope that this locality, from which these remains were disinterred, may 
receive a most careful and thorough examination by yourself, who have already shown so 
mnch diligence and careful scrutiny in the discovery of such important and easily over- 
looked remains. Hitherto, the study of fossil insects has been mainly confined to woee of 
mnch more recent date, and has resulted in shedding comparatively little light upon geo- 
logical and pal»ontological questions ; but these few remains, coupled with the pair of 
insects found in Illinois, induce us ardently to anticipate that the future study of fossil 
inflects, drawn from such ancient strata as these, may lead to as brilliant and important 
results, in the elucidation of geological problems still open, in widening the range of our 
pals&ontological horizon, and in our general knowledge of the history of Life on our globe 
in all its bearings, as have been reached by the study of the remains of animals of a more 
substantial structure, but which have hitherto been denied to the student of fosAl Ento- 
mology. 

With many thanks to you for the opportunity of an inspection of these relics, to which 
H) strong an interest attaches, and hoping soon to give you a more detailed and satisfactory 
report, 

I remtun, very sincerely yours, 

SAM. H. SCUDDER. 
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LIST OF NEW BRUNSWICK FOSSILS. 

By C. Fred. Haktt, A. M. 



The following list of Fossils comprises all the species ascertained to exist 
in the Province. A large proportion of these, principally plants, have been 
accurately determined, thanks to the labours of the distinguished Dr. Daw- 
son, to whom Acadian Geology and Acadian Geologists owe almost every- 
thing. The list is of course very incomplete ; but it will serve to show what 
little has been done in the study of the Palaeontology and Fossil Botany of 
New Brunswick, and the extent of the field yet unexplored that invites the 
researches of the Palaeontologist and Fossil Botanist. It has afforded many 
treasures, and there is promise that the future explorer will not go unre- 
warded. 

The materials for this list were collected from the following sources : — 

Dawson's ^^ Synopsis of the Flora of the Carboniferous Period in, Nova Scotidj" 
in which a number of species of Oarboniferous plants from several localities 
in New Brunswick are given, a few being new. 

Dawson's ^^Mora of the Devonian Period in N. E. Americaj'* from which 
was taken the list of described Devonian plants. 

The papers of Dawson, Salter, Matthew, and Jackson, relating to the geo- 
logy or Palaeontology of the Province. For the list of post-tertiary forms I 
am largely indebted to my friend Mr. Matthew. The rest of the list is made 
up from my own notes. 

Quite a number of New Brunswick Fossils are mentioned in Gesner's Re- 
port, but his determinations are not trustworthy, an^ I have included none 
of them in this list 

I. Post Tsbtiaby. — Marine Clays. 
ArticuhUa, 

Balanns Hameri, Lawlor's Lake. 

B. crenatus, '< " 

MoUiuca. 

Peoton Ishndicos, Ch. Lawlor's Lake, B. B. Depot, Saint John. 

P. tenuiBtriatus, 

Mytilus edulis, 2nnn. « « « *< . 

Garditun pinnalatnm, Con. " " " ♦* 

Tellina Groanlandioa, Lawlor's Lake, &e. 

T. calcarea, Duck Cove, &c. 
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Leda Jacksoni, Lawlor's Lake. 

L. truiicata, Duck Core ; Lawlor's Lake ; R. B. Depot, Saint Jobn. 

Nucula antiqua, " « " " " " 

Mya arenaria. 

M. truncata, " " « « *' 

Aphrodite OroBnlandica^ Duck Cove, &c. 

Cardium lalandictun, Linn. 

MeBodesma, B. B. Depot. 

Sazicava distorta, Say. 

Ljonsia arenosa, Duck Cove. 

Lacana neritoidea, Govldy Duek Gore. 

Pandora trilineata, ^* 

Natica clausa, Soto^ ^' 

BucciQuin undatum, lAnn^ Duck Cove. 
B'ryozoay several Bpecies undetermined, Taylor's Island, Lawlor's Lake, &c. 
Rad/iata. 

Opkiurans, two species, Saint John, Duck Cote. 

Toxopneustes drobachensis, (iSehinus granulatus,) Bed Bead, Lawlor's Lake. 
Plants. — Aigffi, three ppecies, undetermined.' — Manawagonis, 

N. B. — ^Beside the above Moiruicai there are in Mr. Matthew's handi twenty or thirty additional 
species, not yet determined. 

II. NlW RlED ^ANVSTOHk. 

For remarks on the oniy fossil of this iige see Beporti page 124. 

lit. CAmBONtinittiOUS Bmoh. 

a. Upper Coal fhrmdtion.-^^Ikiw^on:') 
FlarUs — Described Bpecies. r 

Dadozylon materiarium, Dawion, M^ramichi. 

i. JUtddle Coal Formaium, — (Datraon.) 
Animals. 

The 6nly animal I have ftfeen from the ttiddle Coal Fo^lhation is a littfe 'S^iroybis, 
^ resembling S. Carbonarim^ wbicii ooours itfttaohed to plants in the roof-e^aletf 
of the Coal-Seam at Coal Greek, Newcastle, Grand Iiabe. OofroUtts ^. FUhe9 
are found in the same shales. 

Plants — ^Describ^i Species. 

Dadoxylon Acadianum, Daie^vn^ Dorcfaestef. 

Galamodendron approximatum, Brongnt. Coal Creek, Grand Lake. 

Antholites rhabdocarpi, Dknofon, 

Calamites Suckowii, Brongnt. 

C. Cistii, Brongnt. 

C. nodosus, SMot. " " " " 

C. cannaeformis, Gardner's Creek. 

Asterophyllitesi^ndis, Sternberg. Coal Oreek, Grand Laice; Bale d^ Chaleur. 

Annularia galioides, Zenker, " « « " ^' « 

Sphenophyllum enlarginatum, Brongnt. " " *< " " 

S. sazifragifolium, Sternberg, Baie de Chatetir. 

Cyclopteris (Nephrdpteris) obliqua, Brongnt, Coal Creek) Grand Lake. 

C. (? Neuropterip) ingens, L. dc H, " " " *• 
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Neuropterifl rarinerviB, Bunburyj Cotl Greek, Onnd Lake ; Baie de Chalear. 

N. gigantea, Stemh^^ « " " « 

N. Ijoshii, Brangnt, Gardner's Creek ? Baie de Glialeur% 

N. auriculata, " « 

Odontopteris Schlotlieimii, Bnmgnt. Bue de CHalear. 

Spbenopteris munda, Dawson, Coal Creek, Qrand Lake. 

8. latior, Dawsm, " " " " 

S. gracilis, Brmgnt, " " " 

S. artemisifolia, Brongnt, " " " " 

S. Canadensis, Dawnon, Baie de Chaleur. 

S. obtnsiloba ? BrongnC. " " 

Alethopteris lonchitiea, Stmmherg, Coal Creek, Grand Lake. 

A. nervosa, BrongrU. Baie de Gludear. 

A. murioata, BrongrU, Bathnrst 

A. pteroides, BrongrU, " 

A. Serlii, BrongnL Baie de Chalear. 

A. grandis, Bawion, *^ 

Beinertia GUepperti, Dawson, Goal Creek, Grand Lake ; Baie de Chaleiir. 

PalsBopteris Harttii, Dawson, ^* '^ 

Lepidodendron Pictoense, Dawson, <^ Newcastle River, Grand Lake. 

Lepidostrobus squamesus, Dawson, '< ^' ^' 

Cordaites borassifolia, Corda, " " " 

C. simplex, Dawson, *^ Baie de Chaknr. 

Cardiocarpum biseotatom, Dawson^ ^^ Newcastle Biver, " 

Undesoribed Species. 

Noeggerathia, sp. nov. Dawson, Baie de Cbaleur. 

Halonia ? sp. ? Dawson, Goal Creek. 

c. Lower Coed Formaifion. — (^Dawson.) 

Ammals, — ^The Fauna of the Carboniferous limestone in New Brunswick, though rich in 
species, has not yet been touched by the palsdontologist, and all the spedes are still undeter- 
mined. A small collection of my own, from Ocnabog Lake, and a suite of specimens collected 
at various localities during ibe past summer by Professor Bidley, will enable me, while pre- 
paring a lengthy Monograph of the Carboniferous Limestone fossils of Nova Scotia, to do 
something towards exploring this new field, and towards settling the age of the Acadian 
Carboniferous limestone, concerning whose exact equivalency I now entertain some doubt. 
The majority of the New Brunswidt specimens I have had the opportunity of examining^ 
occur also at Windsor, Brookfield, and elsewhere in Nova Scotia. The genera comprise 
Productus, Terebratula, Spiri/er, AthyriM, Macrodon, Amcuhpecten, Conularia, Naticop- 
sis, NauiHus, Orihoceras, &c. 

The very interesting fish-fauna of the Albert shales is not yet worked up. Dr. C. T^ 
Jaokson has named and described a few of the species in his Report on the Al1>ert Goal 
Mine; but his descriptions are very unscientific and altogether unsatisfactory. His 
named species are the following : — 

FaliBoniscus Alberti, Jackson^ Albert Mines. 

P. Brownii, Jackson, " 

P. Cairnsii, Jackson, '' 

19 
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IV. DKTONliN; 
a. Little River Group, — (Upper DeTOiini!fa.) 

Animah — Described Species. 

The only animal remains de8cril)ed from tbe Little Riyer Group ^re the two Crus- 
taceans; — 
Amphipeltis paradoxus, Saker, Fehi Led^eJ!. 
Eoryptems polioaris, Salter^ u 

Undescrihed Species. 
All the nndescribed species belong to the Branch of Articulata^ and comprise repre- 
sentatives of its three classes. 
In$€cta. 
Five genera, five spebies, nor. !^ern Lodges. 

Vide Letter from Mr. Sctidder, Afip^ndix A. 
CruAtcLcea, 
Eurypterus, sp. nov. ? Fern Ledges. 

Phillipsia? sp. nov ? " vide Dawson *'on the Flora cf the t>etonian 

Period in N. E. Amer." p. 808, Note. 
Vermes, 
Spirorbis, sp ? Fern Ledges. 
Plants — Described Bpebies. 

Dadoxylbn Ooangondiannm, Dawson^ Little River; Point below Barf aclcift^ Si. John ; 

Fefti Ledges, LaHOaster. 
SigilUuia palpebra, D&iffsiM, 

Stigmaiia fiooides, (tar.) i)^U0*m^ CaUicites Ledgtili, Luiifiiiter. 
Calamites transitionis, Ocsppt, Calamites Ledges, Fern Ledges., Saint ^ohti, Lit^o 

Eiver ; Mispeck Bridge on Black Etver B^ad. 
C. cannsBformis, Brongni. Localities saine as preceding. 
Asterophyilites acicularis, Dawson^ Fern Ledges. 
A. latifolia, DawsMi, ^ 

' A. bOHtigerfl> Vcnosen, <' 

f A. longifpliai, JBranj^. " 

A. pawnhs i>4tr«m, ** . Saii^^ J^o. 

AiiMai»fr4^lUBi0t|a, Diimom^ " Little Biver. 

. SphenopbyUom anAiqiqiHi^ *\ SaialJohtf. 

Pinnnlaria dispahms) i>a^toa(H^. . <' ** I4Hle BiF. Cfhhttttes Led|^ 

Lepidodendroa Gafspiaaomi D^foson^ CalaaaitAEt Ledges. 

Lyoopoiiites Matthewi, Z>dtotfon> Fern Ledges^ Sjiint Jahix. 

PsilophytOB etojpuiS) />tiME7«ofi| << 

P. glabram, Dawson^ '* Oil^mites Ledg^- 

Gordaites Bobbii, Dawson^ << Calamites jjodges^ Silbit Jofan> 

Little River; Mispeck River Bridge on Black River Road. 
G. angufitifblia, i)aic«2m, Sd[nt John. 
Cyclopteris Jacksotii, Datoson, Saint John. 
G. obtusa, LesqXf Fern Ledges, Little Rivier. 
G. varia, Dawson^ " 

G. valida, Dawson^ ^^ 

Neuropteris sermlata, Datown^ Fern Ledges. 

N. polymorpha, Dawson^ Fern Ledges; Little River; Calkmiies LedgeB; Saifit 
John ; Miepeck. 
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Spbdnopieris Hoeninghausii, Brongnt. Fern Ledges. 

S. xnarginata, (Dawion^) Fern Ledges. 

S. Harttii, (Dawson,) " " 

S. Hitclicockiana, Dawson, Fern Ledges, Little River, Calamites Ledges. 

Hymenophyllites Gersdorffii, Gcpppt Fern Ledges. 

H. obtosilobos, Gappty " " . 

H. curtilobus, Dawson^ " " 

Pecopteris (Alethopteris^ discrepans, Dawson, Fern Ledges, Little River, Calamites 

Ledges, Saint John. 
P. (A.) ingens, Dawson, Fern Ledges. 
P. (A.) obsoura, Lesqx. " " 

Tricbomanit» ? " '' 

Cardiocarpum oomutum, Dawson, Fern Ledges, Little River, Calamites Ledges. 
C. obliquum, Dawson, Fern Ledges. 
Trigonocarpum racemosum, Dawson, Fern Ledges. 

rndesoiibed Species. 

In addition to the above species, I have in my hands for determination about twenty-five 
more, the majority of which are new. They belong to the genera AsterophyUites, Cyclop- 
lens, JVeuroptens, Sphenopteris, BymrniophyUites, Pecopteris, Alethopteris, Cardiocarpum. 
—{ Vide Appendix A.) 

V. Silurian. 
a, PHmordial, 

The fauna of the Primordial in New Brunswick comprises, so far as is now known, about 
n species of Trilobites and Brachiopoda, all of which are new, and will be figured and 
described in a paper which I have in course of preparation, but whose publication may 
be delayed for a short time, until further material shall have been collected, so that all the 
ipecies may be satisfactorily illustrated. ( Vide " Preliminary Notice,'' pp. 30, 31, of 
this Report.) 
The following is the list of the genera, with the number of species in each : — 
Paradoxides, 5 sp. nov. Orthisina, 2 sp. nov. 

Conocephalites, 7 " Discina, 1 " 

Agnostus, 1 " Obollella, 1 " 

Genus nov. 1 " Lingula, 2 " 

The localities are Ratcliffe's Millstream and Coldbrook. 



Cambridge, February Uih, 1865. 



NoTK. — In the above liit by Mr. Hartt, no reference has been made to the rich fossiliferous limestones 
of Restig^onche County, probably for the reason that the numerous remains which they contain, though 
^(ty preserved, have not jei received any thorough or careful examination. While, however, this 
Qoc«rtainty exists as to the particular species aflbrded by the locality, it may not be out of place to men- 
tion the names of those genera believed to occur in the beds referred to. They are as follow : — 

Pmuite* (O^thkmdira tt bawlHca ?), Syringapora, Cyaihophvttwn, OrthU, Strophamena (Leptmrn depnsta et 
*^'^fyp^),Murckiionia, ZaphrentUt Cyciolitet, Atrypa, Amcuia, Litoites, Tvrbinolopnt nod Stem* of BncrinHef, 

A boulder with a finely preserved jsyyif/twm of a Trilobite (a species o{Dalmania\ and another covered 
^Uh\he chain-coral {HUyiiiet) have been found in the same district, but from what beds they were derived 
i» Qoknown. 

Beside the above-named Silurian fossils, there are in the University collection many other forms from 
Y&rioas localities not mentioned in the foregoing list, among others marine shells from the clays of Saint 
Andrews and Bathurst ; SigUiariae, HHgntariae, Calamites^ &c., from various parts of the Coal Field ; and 
obscure plant-remains from the Devonian rocks of Charlotte. — L. W. B. 
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CUPRIFEROUS ROCKS OF SOUTH-EASTERN NEW BRUNSWICK, 

COMPARED WITH THOSE OF THE EASTERN TOWNSHIPS, CANADA. 

By Geo. F. Matthew, Esquire. 

[Read before the Natural Hiatary Societf of New Brunawick, 4th February 1865.] 



There are few readers of the public prints who have not learned of the 
famous Acton Copper Mines and the Chaudiere gold region of Canada, 
though perhaps many are not aware of the inexhaustible mineral wealth 
existing in that part of Lower Canada known as the " Eastern Townships." 
Extensive stores of knowledge on this point may be found in the Report 
on the Geological Survey of Canada (1863). From this work, where the 
geology of this region is elaborately and systematically detailed, I make 
some gleanings. 

The sediments of the region in question belong principally to the Quebec 
Group of Canadian geologists, which Mr. Billings has shown to be equiva- 
lent to the Calciferous and Chazy formations of New York and Western 
Canada. 

** The lower division of the group appears to be supplied with ores of 
^' iron, lead, zinc, copper, nickel, cobalt, chromium, and titanium, as well 
^* as with silver and gold. Some of these are known to exist in quantities 
«' economically available, and others will hereafter probably be found to be so. 
" This portion of the group abounds also, in its more altered portions, in 
" roofing slates, serpentine, soapstone, pptstone, whetstone, magnesite and 
" dolomite. 

" The country over which the group is distributed is a mining region ot 
" much importance. 

" What is considered the upper portion of the group, composed of the 
" Sillery sandstones, does not appear to be in any remarkable degree metal- 
** liferous, nor is it yet certain whether the more valuable metals abound in 
" the dark shales which are at the base of the group. 

" This whole denes of rock, however, occupies a place which brings it to 
" the horizon of the upper copper-bearing series of Lake Superior." 

In the metalliferous district of the Eastern Townships, the lower division 
of the group would appear to consist of grey clay slates, with thick beds of 
felspar rock, which in some places have the appearance of coarse-grained 
sandstones — succeeding these a great mass of magnesian strata with mica- 
ceous slates and sandstones (the most highly metalliferous portion of the 
group)— and lastly red shales connected with the upper portion of the group 
(Sillery sandstones). A great part of the copper ores occur in fahlbands (or 
metalliferous layers) in chloritic slates and limestone. The serpentines, 



150 APPENDIX. 



with which ores of magnetic and chromic iron are associated, are said to 
represent the dolomites, in an altered condition. Owing to their pearly 
aspect, the micaceous slates of this group have heretofore been looked upon 
by New England geologister as ialcose schists or slates, but Dr. T. Sterry 
Hunt has by analysis found them to consist of a hydrous mica, mingled with 
silica in a finely divided state, and proposes for rocks of this description the 
term nacreous slates. 

Having glanced at some features of the Quebec Group, let me now call 
attention to certain resemblances in iitfaological characters presented by the 
metalliferous strata of the coast series in Southeastern New Brunswick. 

In a harried descent of Xdttle So^liuoa ^iver ai;^d passage along the coast 
to Point Wolf in Alb^^rt County, I was enjibled to gain a general ide^ res- 
pectiag the cl^araoter and distribution of the rock? ftUuded to. IJepe tjj,ey 
cover ^ greater extent of country th^n furi^b^r west, pwing to two pr mpre 
synplinai and cprre^pondipg antiolin^J folds.* From the Sfeepody road 
^autJi to ^ho fto^st, they occupy a tr^ct of elevated Iftod t<en n^lps wide ap4 
thirty in lengtJ^, covered with wpod and uncultivated- 

Along the road alluded to gneissoid rocks are associated with 0^ sl^ites, 
fl^nd pi:obably r.eprQ8ep4; the granitoid sand^tppe^ found «iear tl?e bftsp of the 
series at Blacjc ^ivej. Slaters with a mlcg,peous or talcpid aspec^t, tog^tbe^ 
yrith chloritic «lp4;es and grits, come out upon each side of little Salmon 
Biver at and below a bridge about eight miles from the mouth, and ri^f^ppear 
with reversp4 dip ftlpng thp coast. In the synclinal trough interj?epipg, ^re 
^rey clay sl^Xes ox ^rgiHites, with beds of diprite^ an^ overlaying t^es^ n 
tWck deposit of pljext^ 8]ates.t . 

^^ the lower ppirtipn of the series, exposed in clifis ^nd fi.J)ruj)t hU\^ ajip^g 
the qoast^ popper prQs hav^ l^een naet with j^t,^ munaber of pW^s (specified 
in the bo^y pf the Report,) usually ii^ vei^8, but sometimes dis^emipate^ w 
lumps or grains, in layers of the slate forming fahlbands. The d^ppflit a^t 
thp mouth pf JyiittJe iS^lmop Biver is. of this kind> fljdd the .ohar^Pte;* of .pne 
of those at the Vernon mine, which yielded gold to the yjalue.pf 822 p^f tPU 
,<rf. ore, seems tp iadic^e thi^t it :i|,l8o ia ^ffthibaM^ A WPy^e inteyesting 
loQ^JHty is th^t nt Rl^cjc l^ivQi;, where the reinaipa of I)^vouiftn ^F^et^tiop are 
fpui^d ^poQiated with copper pyrites in the 9wxe he4^ iiji a m^anne?; similar 
to a carboniferous deppaiit ftt J^athurst, ^.nd in^ip^ti?^ that the oopp^ had 
been throwi;i down from |i ph^mical solution, in the w^y in lyhich Pr. Hunt 
supposes the pre beds, pf l^e Quebec Grpup ,tp h W.e priginat^d- • , - 

Suspecting th«* the sjati^s of B^ack lUver^ cabled ^' talpQ8Q:',by Jir, Geq^er, 
^nd which I fpuj^d to he ^tered equivalent? pf thp a;cgillo-nuca9;eoii6.8l^tIf8 of 
Mispeck, were re^jUy of ;bi diffprent character, I Aijijbmitte^ specimi^p of them 
tp Drs. DawBon and Hunt, who pronounqcid.tjiein to he "mie^ee_pjj^ ^t^*" 

- r . ' » r-: r \ r ' ■ . r 

* One of these folds (anticliosl) at the river alluded to, dips at a large angle to the tionheast, and to this 
^pl4i or t^e.synpU|wI |iqr;thward, is probfihly due |)ke,cpuMe oXthe ^a(|i stfeam pf (i^v^er galinoD River. 

t The position of .these, as well as their character, render it probable ihat the Mispeek Group is r«pre- 
•ented by these upper rocks, the strata 'o( both districts b«iig marked by beds of igneous origin at the 
base, and the pjberty slates may answer to.th^ fine day slates of the highest Devonian i;ocJk«. 



APPBNDIX. 151 



Similar slates, with talcoid laminse, of various shades from cream-colour to 
lilac and purple, which agree in outward appearance with the nacreous slates 
of the Quebec Group, occur on Little Salmon Biver and along the coast to 
Point Wolf. In these and the chlorite slates and grits of the same district, 
the most important ore-beds and veins of copper ore have been found. 
Specular iron ore is so abundant in some of these slate rocks, as to give 
them the character of specular schists. Dr. Gesner speaks of great masses 
of serpentine in connection with the " older slates and limestone " of this 
region ; adding another to the points in which these rocks resemble those 
of the Quebec Group. 

Magnetic and chromic iron ores may be looked for in these ophiolites. 
Slates suitable for roofing are said to exist in the rocks of the coast series 
at Shepody. 

The principal difference between this formation and the great metalliferous 
group of Canada, appears to be the greater abundance in the latter of cal- 
careous and magnesian deposits. 

The activity of volcanic agencies in Southeastern New Brunswick at the 
period when the older strata which border the northern shore of the Bay of 
Fund y were produced, has already been noticed in the preceding Eeport; 
and to this cause the promising character of Albert and the eastern part of 
Saint John County as a field for mining operations, may in part be due. 

But while we note the resemblance in the character of the slates and 
altered (granitoid) sandstones, as well as the cupriferous deposits of the two 
series, we do not infer that they were formed at the same period, but on the 
contrary believe that they are separated in time by the vast accumulations 
of the Middle and Upper Silurian, and Lower Devonian periods. 

The grounds upon which this opinion is based may be shortly stated as 
follows : — 

1. The strata of the Black Eiver Settlement and West Beach are known 
to be Upper Devonian (Cordaite Shales). 

2. The conglomerates at the base of these shales have been traced east- 
ward into the high lands which approach the coast beyond Quaco, and at 
Lower Salmon River. 

3. Strata similar to those of West Beach were found along the course of 
Little Salmon Biver, and extend thence eastward to Albert County. 

An examination of the mineral resources of the country where these rocks 
occur, will be attended with some difficulty, owing to the almost unbroken 
forest which covers them. Still, even a partial exploration may result in 
the discovery of metalliferous deposits at present unknown ; and will at least 
he the means of collecting a fund of information invaluable to those inter-* 
ested in mining operations in that quarter. 
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NOTES ON THE GEOLOGY OF CHARLOTTE COUNTY. 

Bt Geo. F. Matthew, Esq. 
(Read before the Natural Hintory Society of New Brunawick, February 3rd| 1S65). 



At Professor Bailey's request, I have thrown together the following 
remarks, embodying a few observations made by us in Charlotte County, 
and some general views on the geology of that portion of the Province. 

TJppxa [and Middlb?] Divokian.— Besides the strata of this age in south- 
western Saint John County, described in the body of tiiis Report, and the 
saudslones of Saint Andrews referred to this age by Dr. Dawson^ there are 
two or three small areas in Charlotte covered by the rocks of this formation. 

The first of these is a ridge of conglomerates, &c. extending easterly from 
L'Stang river, along the coast to Dead Man's Harbour. 

The promontory (Point Midjic) on the south side of the entrance to Maga* 
jfuadavio Harbour, is also (according to information given to Prof. Bailey by 
Id r. Fpye) composed of red Devonian sediments. Several of the smaller 
islands in Passamaqfuoddy Bay are of similar origin ; and a chain of small 
islafids in the Bey of Fundy, called '^ The Wolves," aare probably of this age, 
since Dr. Qe«ner states that they are cmeiposed of conglomersfte and trap» 

Professor Bailey eDoniined the countiy along tihie road from Magagnadavic 
to Saint Andrews. He found the Devonian rocks extending in several 
parallel ridges, having a worthwest course, from Troak's Mountain to the 
Digdeguash River. Between these points the rocks' are all of a trappean 
character. At the former place are dark coloured clayatone-porphyry, (with 
crystals of ted felspar) and amygdaloid ; while towards the River last men- 
tioned, red compact felspar and syenitic tra^^ prevM). 

West of the Digdeguash, purple san^ shales and sandstoDoaare associated 
with, the traps, and were found to estend as fiuraftChamoook, where the 
bright red sandistomes of Saint Andrews terminate. These have in generalr a 
southerly inclination of 20° ; but the purple sediments and toap beds to tine 
north and east, usuaUy tilted in tiie same direction, are more inegular in dip« 

TJPPBR SiLURUN. — ^A great part of the older rocks of this County are 
highly altered, and the determination of their age is therefore a perplexing 
question. The strata noticed under this head may prove to be in part either 
above or below this horizon. 

In remarks on the age of Hxe iEingston rocks, it was stated that in the 
Bontheastern part of Washington County, Maine, there is an extensive dis^ 
trict occupied by Upper Silurian sediments, having a breadth of about twenty 
miles. A large part of them are metamorphosed aud injected with masses 

20 
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of trap ; but around Cobscook Bay they are less altered, aud contaiQ organic 
remains of Upper Silurian age. This formation, if it extends into 'Sevr 
Brunswick, should pass through the islands which separate Passamaquoddy 
Bay from the Bay of Fundy, and enter Charlotte County at Magaguadavic, 
L'Etang, and Beaver Harbour. 

On some parts of this shore the older series is obscured by the Devonian 
rocks of later origin, already noticed ; but at those points along the coast 
where the latter do not occur, slates, trap rocks and limestones, similar to 
those of the Maine shore and Passamaquoddy islands, are found. As the 
mines and mineral localities of these slates and limestones are described in 
detail, in the Beport presented to the Legislature at its last Session by Prof. 
Bailey, it is unnecessary for me to allude to them further in this connection. 

While at Kew River last summer, I made an examination of the strata 
along this stream, from its mouth to a point eight or ten miles inland. The 
rocks were found to be similar to those observed by Dr. Ghesner along the 
coast from L'Etang to Mace's Bay. They do not agree in all particulars 
with the formation at Saint George and L'Etang, but may be in part the 
same series more highly altered. They consist chiefly of schistose gneiss, 
passing on the one hand into hornblende schist, and on the other into slaty 
compact felspar, or more rarely into mioa schist ; altered clay slate, cherty 
slate, and silicious mica slate, are of less frequent occurrence. At the river's 
mouth the strata are somewhat chloritic, and towards the interior the strati* 
fication of the gneiasoid beds \)ecomes more obscure, and ridges or beds of 
syenite and granite appear. These granitoid rocks are probably altered 
sandstones and grits, for at a cliS on the east side of the stream, a bed of 
granite, two or three feet thick, was seen resting upon slate^ and overlaid 
by similar schistose beds obliquely laminated. 

The inclination of this series is S. S. E. 40"^-^^. There is a fold in the 
strata a short distance below the falls, but the thickness of the beds must 
nevertheless be great. 

For seven miles from the coast the country is comparatively level, and is 
extremely desolate in aspect, being almost entirely destitute of trees, covered 
in part by peat bogs, and elsewhere by a meagre, sandy and unproductive 
soil. Further inland a range of hills of the granitoid rocks above alluded 
to, cut through by this and the neighbouring streams, partially conceals a 
distant range of mountains. 

The gneissoid rocks of New Biver resemble those of Kingston, but the 
dlorites which abound in the latter are of less frequent occurrence here. If 
J^hey are really the same formation, as seems probable, the range of hill& 
jthroush which the Biver passes may correspond to those on the north side 
of the Reach below Oak Point, while the more distant mountains will be a 
continuation of the granite eminences which extend across the Biver from 
Hampstead above the Beach. 

On the northern flank of these mountains there is a belt of arenaceous 
phale (grauwacke slate of Qesner), iisuallj^ of groy colours with a tinge of 
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green or bine. The mica schists observed by Prof. Bailey on the Biver 
Saint John at Hampstead, in Qaeen's County, are probably the same rocks 
in a more altered state. Eastward of Grand Lake, in the same County, and 
towards the centre of the great interior coal field, micaceous shales project 
through the horizontal carboniferous strata. They were examined by my 
brotlier (C. B. Matthew) several years ago, who speaks of them as follows :^— 
^^ Three miles above Hughson's Mills on Coal Creek, the Coal Measures 
overlie unconformably a large deposit of bluish silvery-grey slate and shale ; 
the layers of the former (Coal Measures) horizontal or nearly so ; those of 
the latter dipping S. by E. 50^. 

The Coal Measures exposed here consist of—- 

Slaty grey sandstones, 2 or 8 feet. 

Bubbly purple shales, 8 or 10 feet. 

Orey slaty sandstones, 12 feet. 

The upper sandstone contains Calamites and Sternbergiae."' 
The discovery of this Island in' the Carboniferous sea gives countenance to 
the view now generally entertained, that the Coal Measures in this section of 
Acadia are of no great thickness. 

To the westward these shales probably extend into the wilderness country 
in the northeastern part of Charlotte. To the southwest they may be repre- 
sented by the red granite rocks of the Magaguadavic and Digdeguash Bivers, 
sicailar red felspar rocks being associated with the Upper Silurian shales in 
other parts of Acadia, as the high table land in the northern part of Cape 
Breton, and the elevated mountainous district at the sources of the Toblque^ 
Nepisiguit, and Upsalqaitch Bivers. To this band of arenaceous shales we 
are inclined to refer certain fragments of slate of similar texture and colour, 
occasionally met with in the drift at Saint John. They yield the following 
organic remains : — 

Chon^teSy resembling C. Nova Seoticaj but having long slender spines at 
the hinge line; Clidophorus; Cjfprieardmia or Orihonoia; Shy7ieoneUa{l); 
Orthis; Leptodomus {'i) ; Pterinia or Avicula; JEncrinal joints ; and^ on the 
finer layers, long flexuous impressions, which may be sea-weeds. 

Lower Silurian. — A wide belt of slates, admitted by all observers to be 
of great antiquity, and which will probably prove to be a mining region of 
much importance, passes through the central part of York County, and the 
western portion of Charlotte, into the neighbouring State of Maine. Both 
Drs. Gesner and Bobb denominated them Cambrian ; but as this term is now 
restricted to a series of sediments considered by the best English geologists 
to be equivalent to the Hurotiian of Canada — a formation known to lie 
beneath the true Lower Silurian, — ^it will not be sufficiently accurate, if they 
should prove to be of the latter age, as we suppose they will. They do 
not assimilate in physical characters to the known Acadian equivalents of 
the Cambrian or Huronian series, (see Coldbrook Group in Beport), and 
We found that a collection of rocks of this formation in the University of 
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New Bnuiflwick, nutde principally by the late Dr. JameB Bobb, omsisted 
mainly of daric coUmred qoartzitee, and pale green clay slatee, the former 
intercalated with the slates in nnmerooB beds of from one inch to many feet 
in thicknesa, thns resembling the strata of the Saint John Gronp (Lower 
Silariany) and differing from the Upper Silurian and [Middle? and] Upper 
Devonian deposits which have been recognized in this region. 

Moreover, the slate formation in question contains beds of glossy plumba- 
ginous schists, which may correspond to the carbonaceous shales of the 
Saint John group. This latter formation is now known to be equivalent to 
the Potsdam, together with the Calciferous (and perhaps the Chazy) forma- 
tions of the New York Geologists, so that we are not inclined to adopt Prof. 
Hitchcock's surmise, that '^ it would ilbt be strange if the name Cambrian, 
which was applied to both these belts of mica-schist in New Brunswick 
many years ago, and is now generally discarded, should ultimately prove to 
be their correct appellation." The antimony mines occurring in this serious 
at Prince William, are described in the Report of last year. Molybdenite, a 
mineral found in loose pieces at Saint Stephen, Fredericton, and Bathurst, 
has probably been derived from it We observed no mica-schist in the 
University Collection from these shales, although their extension into Maine 
is described by Professor Hitchcock as a mica-schist formation. This gen- 
tleman remarks of the mica-schists on the western border, that they extend 
along the course of the Saint Croix Siver, from the lower end of the Cheped^ 
neck Lakes to a point on the river two and a half miles from Saint Stephen, 
being there met by the syenite and granite previously described as extending 
through the country from the Nerepis River. **In the space (along the 
Saint Croix) just alluded to, there are two synclinal and three anticlinal 
axes. The low land soils of this district are invariably very good. That of 
the high lands may be compared to that between Bangor and Charleston.'* 
He also adds : — ^^ The finest auriferous belt brought to light the past season, 
crosses the Saint Croix River above Calais. The rock is a mica-schist full 
of quartz veins and beds. An examination of these veins near the railroad 
bridge in Baileyville, showed us several pieces of bright flake gold. The 
best locality is on the west mde of the river, upon some ledges through which 
a passage for the railroad has been excavated." '^Across the river in Ifew 
Brunswick, upon land of Mr. Bolton, of Saint Stephen, is another locality 
where gold has been found. Its distance from Sprague's Falls (railroad 
bridge) cannot be very great, as it is about nine miles northwest from the 
Calais bridge. The exact locality of the gold is in a plumbaginous slate, 
very black and greasy. Near it is a large boss of quartz, with sub-veins of 
quarts; running through it ; and there are also near by veins of quartz cou« 
taining pyrites. These two localities are the most promising of any seen 
by us in the Saint Croix country." ^ 

It will be observed that in the alternations of arenaceous and dark coloured 
clay slates and intercalated quartzites, this formation resembles the gold* 
bearing series of the Atlantic coast of Nova Scotia^ long ago recognized as 
Lower Silurian by Dr. Pawson. 
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K both prove to be on the same geological horizon as the Saint Joim 
Group, {vit, Potsdam, Calciferons, &c.) onr knowledge of the age and relations 
of the dlder metamorphic rocks of Acadia will be placed on a firmer basis 
than heretofore. 



NOTE ON THE FOSSILS FROM FKYE'S ISLAND * 



I have made a hasty examination of the specimens forwiardeef hj Mr. 
Prye, and find that they tend to confirm the views already expressed regard- 
ing the age of the rocks in the central and eastern part of Charlotte Cotinty. 

Owing to the great distortion of many of the forms, and the small amount 
of material sent, I cannot speak confidelitly as to the presence of several 
genera mentioned below. 

Dalmiinia^ Phacops^ OrthoceraSy 2 sp. (?) ; Murchismiay 2 sp. ; Laxonema, 
Halapea (?), iucina (?) oi* Anaiim (?), Avicvla (?), LepiadoTms (?), Spirtfer, 
C3ianetes(^)y Atrypa, Bhynccnella (^\ Iietzia(1\ Strophomena^ Orthisy IHscma, 
FavosiUSy 2!aphreniiSy 2 sp. ; ^fringopora {^) ; and there are also namerone 
joints of an Encrmite. 

Among these trilobites, shells and corals^ there were no broad-winged 
Spirifers, and the assemblage of genera seem to me to indicatte a Middle or 
Upper Silurian age, bbt I am not sufficiently familiar with tlie organisms of 
these fMmations to speak with confidence on this poinrt TJie rock in which 
they occur is a diale alternating with calciferous saiftdstoDe atid limestone^ 
all very hard and ttW of joints. 
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DUirSUJAKE OOAL.f 

[ Read before Ihe Hut. Hist Societjr Of N. B. drd February 186i5. ] 



The members of this Society are probably &miliar with the Appearance 
of tins mineral, of which a small quantity has been mined and brought to 
the City for trial. It is a somewhat impure variety, having layers of bitu- 
minous shale intercalated with the coal. In composition it apptoaches the 
Springhill coal of Cumberland County, Kova Scotia, as will be seen by the 
following analysis : — 



* Se« Report, page 39. These fossils reached as at too late a date to allow of the if eomplete deter* 
mination. 
t This seam is on or near land owned by Messrs. Light, Mardockj and Shires. 
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Dnnsioane* SpringhiU.* 

Moistare, «.. ... ... ... 1.8 1.8 

Volatile combustible matteri 28.9 28A 

Fixed Carbon, 52.9 56.6 

Ash, 16.9 18.2 



100.0 100.0 



Specific gravity of Dunsinane Coal, 1.466. 

As the sample was taken froni near the surface, a few per cent, in addition 
to the "Volatile matter" and ''Fixed Carbon,'* may be secured at the 
expense of the (chocolate brown) "Ashes^" from specimens taken at a 
greater depth. 

The locality from which the mineral comes is under the flank of a hill 
opposite Piccadilly Mountain, and only half a mile from the European and 
North American Railroad, and will not be far from a tongue of the ** Coal 
Measures,'* which is represented on Dr. Robb's Geological Map as entering 
the valley of the Kennebeckasis from the east. The existance of true Coal 
Measures over the area in question is, however, open to doubt; while the 
surrounding country resembles in its contour that part of the valley which ^ 
is covered by the Lower Carboniferous fomiaiion. Between the layers of the , 
coal from Dunsinane, one meets occasionally with fish scales of the garmdal ) 
type, and these, it is well known, are very abundant in the Lower Carbon- 1 
iferous, both of this and the neighbouring Province. The question could 
probably be determined by an examination of the plants which accompany 
this coal, and more surely by a properly conducted examination of the place- 
Our present knowledge of the district would, however, lead us to suppose 
that it is underlaid by the formation last mentioned, and although this i 
group of strata is usually barren of workable coal seams, it is not always so, I 
for in Scotland and on the continent of Europe, large quantities of coal are 
taken from it every year. A thorough search may reveal deposits of the 
mineral sufficiently large to be of economic importance, for the character of 
the sediments in the Eennebeokasis valley is not by any means such as to 
forbid their occurrence. Owing to the settled character of the country, and 
the excellent facilities for transportation, such coal seams would be a great 
benefit, both to the districts around and to the manufacturing interest in and 
about the City. 

Saint John, Srd May^ 1864. G. F. M. 

-- * * - -^ ■-.■-■..- — ■ — .-.^-^ — ^.. ^ J ^ I . 11^ 

* Acadian Geology. 



ADDENDA. 

Page 14. I& placing the Saint John Group as equivalent to the Potsdam or Primordial 
Bid Quebec Groups, the Primordial Period (of Dana) is to be understood, including the 
'slciferoos Epoch and possibly a part of the Chazy. That portion of the Saint John 
Irotip yielding fossils, is, according to Mr. Hartt, truly Primordial, but in other portions 
f the group, Calciferous and Chazy beds may be represented, establishing the comparison 
ith the Quebec Group of Canada. 

Page 27, (5 lines from the bottom.) The Sand Point beds, before supposed to be con- 
moos with those of Long Island, have been ascertained to be distinct, appertaining to 
e Portland Group. 

Page 88. The name << Subcarboniferous Series" in this Report has been used as equi- 
lent to '< Lower Carboniferous" or << Lower Coal Formation" of Dawson. The former 
m is that employed in the ^' Manual" of Prof. Dana, but I share in the objection which 
9 been urged against the use of the word Subcarboniferous, as implying something of 
certain age, lower than the Carboniferous. Widely different as are the two series in 
w Brunswick, they are still so intimately connected, especially in Albert and Westmor- 
d Counties, that it is very difficult if not impossible to separate them, 
^age 105. Albert Coal, — ^In confirmation of the view here advocated, that the substance 
ed ATbertU^ is derived from bitumen, and is of Lower Carboniferous age, I am happy 
»o able to add the testimony of Principal Dawson, who in a letter to myself, after a pe- 
il of the preceding Report, states, that, from his later visits to the locality, he has be- 
e convinced of the fact that the deposit is a vein. The same distinguished authority, 
ever, inclines to the belief that the bitumen may have been derived from vegetable 
er than animal matter, and that the former may have existed as a mucky mud, carried 
streams from swampy districts, and settling in quiet waters. In such, vegetable mud, 
>bserves, which may be seen at the outlet of swamps, the vegetable matter is always 
ly comminuted. 

*age 126. In the note at the foot of this page it is not intended to convey the idea, 
b the views set forth as to the succession of events in Cenozoic Time are entertained 
f by Mr. Matthew, but merely that he is here relating his own results, and not those 
tar party collectively. Other eminent naturalists maintain the same opinions as those 
e advocated. 



CORRIGENDA, 
^age 12, line 9, for u read are, 

^ages 17, 19 and 89, for Sandy Poini read Sand Point. 
'age 20, for Queen's Lake read Qumn's Lake, 
'age 28, line 9, for nominal^ read normalfy, 
'age 23, line 22, for traps^ /arming read traps and tu/a, /arming, 
'age 25, (middle) omit the words ^< i/not whoUy." 

'age 101, (17 lines from bottom,) for were originally re/erred read was originally re/erred. 
'age 123, line 9, for ^* period o/ the Hfew Red Sandstone is alone represented in New 
iMwick" read the period o/ the New Bed Sandstone is alone known to be represented 
Vew Brunswick, aJihough it is possible that Jurassic strata may also exist among the 
idstones now to he described. 
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